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Abstract
Scholars in the burgeoning field of Energy Communication have successfully contributed
to communication studies and environmental communication practice. However, energy
communication scholars have largely focused on energy of media coverage, corporate
communication and decision making in the context crisis. While rich and informative, this
tendency has left quotidian aspects of energy communication rather understudied. As such, this
thesis contributes to the understanding of the internal, non-untechnical rhetoric of low carbon
energy technology (LCET) scientists and engineers (herein LCET professionals). Textual analysis
was used to examine LCET professionals’ internal rhetoric at professional trade conferences and
through long form, semi-structured interviews. Wind professionals were found to employ frontier
myth imagery in a formative moment for their industry and their identity. Wind and nuclear
professionals were found to characterize environmentalists in positive and in negative ways which
signal towards ongoing synergies and points of contention which warrant consideration. The
insights uncovered contribute theoretical insights into the emergence of LCET professionals’
identity and their perception of environmentalists. Additionally, this thesis contributes practical
insight that may further help demystify LECT professionals and providing suggestions for LCET
professionals, governmental agencies, and environmental and science communicators to promote
and manage healthy relationships between environmentalists and LCET professionals.
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Chapter 1: Introduction
Energy systems are complex assemblages of technology, political power struggles, and
economic constraints. While many actors with varied expertise are needed to create and maintain
an energy grid, this thesis focuses on the rhetoric of low carbon energy technology (LCET)
scientists and engineers (hereafter professionals). This focus responds to calls from energy
communication and science and technology studies (STS) scholars to examine the prudential, nontechnical, and value based reasoning used by LCET professionals as part of their work (Collins &
Evans, 2002; Endres, Cozen, Barnett, O’Byrne, & Peterson, 2016). Earlier science communication
research has suggested that prudential reasoning (Robert Hariman & Francis A. Beer, 1998) is
reserved for interacting with the lay public (Endres et al., 2016). This thesis goes along with the
notion that a great deal of the rhetoric used by LCET professionals explicitly integrates prudential
reasoning into technical discussions with professional colleagues. In accordance with structuration
theory (Giddens, 1986), I contend that through these practices of internally communicating values
and beliefs LCET professionals discursively shape their identity as well as their outlook and
relationships with groups outside of their industries.
This thesis, then, will explore how values associated with technocratic knowledge
influence the way LCET professionals understand themselves and others. Following research in
STS and environmental communication (Collins & Evans, 2002; Gjefsen & Fisher, 2014; Horton,
Peterson, Banerjee, & Peterson, 2016; Martin, 2007), this thesis aims to produce research that is
both theoretically rich and politically useful (Sismondo, 2008). The resulting insights may be
utilized to create bridges between the technocratic elite and laypeople who desire accountability
from said experts (Fuller & Collier, 2003; Sismondo, 2008). Additionally, LCET professionals
may use these insights to increase identification and consubstantiality with laypeople, thus
increasing the chance for goodwill, trust, and support for LCET deployment (Burke, 1969).
What follows is a rationale for promoting LCET deployment followed by a brief review of
relevant communication and STS research. These materials will constitute the first chapter of the
thesis. Chapter 2, the first analytical chapter, explores LCET professional rhetoric by examining
1

the use of frontier myth imagery in communication among U.S. offshore wind energy
professionals. Chapter 3 comparing and contrasting the characterization of environmentalists by
nuclear and wind energy experts. Both chapters 2 and 3 constitute complete articles. Finally, the
concluding chapter of the thesis will review how the articles relate, list limitations, and suggest
avenues for future research.
RATIONALE
While harnessing mechanical energy has aided humanity for countless years, the advent of
and dependence on electricity has catapulted socio-technical progress. The generation and use of
electricity has had incalculable ramifications for the human experience and the health of particular
ecosystems and the Earth as a whole. Increased implementation of LCET, including wind, solar,
hydroelectric, nuclear, geothermal, and tidal, can change the way humans interact with energy
systems and the larger environment.
Humans have become consummately dependent on an uninterrupted flow of electricity to
operate its major institutions. Extended dependence on fossil fuel burning energy generation
(hereafter legacy generation) has contributed to increased greenhouse gas (GHG) levels, chiefly
carbon dioxide (CO2) and methane (CH4), which has been identified as major influence on climate
change (Höök & Tang, 2013; Howarth, Santoro, & Ingraffea, 2011). Rapid climate change has
contributed to more dramatic natural disasters, which pose existential risks to human beings (Allen
et al., 2018). Examples of this phenomenon include increased and more frequent storms, droughts,
and sea level rise, all of which pose severe risks to small islands and coastal cities. Furthermore,
climate change threatens “biodiversity and ecosystems, including [contributions to] species loss
and extinction” (Allen et al., 2018, p.10).
Legacy generation also has caused acute environmental issues. Coal energy generation has
damaged human health due to ash pollution, Sulphur dioxide (SO₂), and contaminated water
(Schneider, Schwarze, Bsumek, & Peeples, 2016). Furthermore, coal mining often results in
deforestation leading to erosion and floods (Schneider et al., 2016). Oil powered and liquid natural
2

gas (LNG) generation may promote hydraulic fracturing, more commonly known as fracking,
which poses risks to water supplies as well (Jabbari, Aminzadeh, & de Barros, 2016). Additionally,
power generation often occurs far from where fuel originates necessitating transportation, which
largely depends on burning oil that contributes to GHG buildup. Transportation also brings risks
of leaks and spills (Nikula & Tynkkynen, 2007; Psarros, Skjong, & Vanem, 2011).
The fuel required to generate energy leads to questions of energy independence. One of the
appeals of renewable LCETs such as wind, solar, and hydroelectric, is that the fuel may be found
at the point of generation. That is, there is no need to import fuel and depend on external actors for
a society’s energy source. The importance of energy independence was highlighted by the oil crisis
of the 1970s and received heightened attention in the late 2010s from the Trump administration’s
rhetoric of energy dominance (Schneider & Peeples, 2018). Although the Trump administration’s
rhetoric advocates achieving energy independence via more intensive use of legacy generation,
proponents of LCET argue that increased deployment of renewable LCET would advance energy
independence and security in a more sustainable way (Stephens, Wilson, & Peterson, 2014).
Energy independence is important because electric grid failures have the potential to bring
industrialized societies to a halt. High profile blackouts following hurricane Maria and Superstorm
Sandy have contributed to public salience of energy infrastructure failure in the United States.
(Feldpausch-Parker, Peterson, Stephens, & Wilson, 2017). The fallout from hurricane Sandy
demonstrated that energy precariousness is not exclusive to the Global South. Furthermore, Sandy
functioned as a focusing event that brought salience to the topic of energy system change, and
shaped stakeholders’ opinions on best responses to the climate crisis. Although the increasingly
frequent and intense weather events attributed to climate change have highlighted the precarious
nature of conventional electrical systems, this has not led to wholesale system change. For
example, Puerto Rico’s struggles to reinvent its electric grid following the 2017 hurricane season,
demonstrate how the interaction of disaster capitalism, neo-colonialism actives, and cronyism can
be employed to dampen socio-technical system change (de Onís, 2018).
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ENERGY COMMUNICATION AND STS
Energy communication is a relatively new “content-oriented subfield” within
communication studies wherein “neither the medium of communication…nor the type of
communication…but the interest in energy content determines the subfield.” (Endres et al., 2016,
p. 422,433) As such, a variety of methods are used to study a range of texts that fall under the
umbrella of energy communication if the data have direct ties to communicating about energy.
Because of the need for technology to produce energy, and electricity in particular, inquiry into
energy communication is necessarily linked to STS. As such, this thesis falls within and is
influenced by both communication and STS.
Additionally, energy communication is closely related to the subfield of environmental
communication, which “seeks to enhance the ability of society to respond appropriately to
environmental signals relevant to the well-being of both human civilization and natural biological
systems” (Cox, 2007, p. 15). LCETs are often suggested as an appropriate response to the threat
of climate change (Gambhir et al., 2017). Consequently, interest in LCET is not exclusive to
communication scholars.
According to Endres et al. (2016), energy communication can trace its roots to
communication research around energy issues in the 1980s. Early examples of studies in the
emerging field of energy communication focused on the rhetoric surrounding nuclear energy and
communization strategies to promote energy conservation. Medhurst (1987) examined the
pragmatic ideals behind Eisenhower’s Atoms for Peace speech, which spurred a rhetoric
supporting peacetime uses of atomic technology. Medhurst argues that Eisenhower’s utopic
promise of the “peaceful power from atomic energy” was intended to enable U.S. citizens to
imagine the beginning of nuclear disarmament by the Soviet Union (Eisenhower quoted in
Medhurst 1987). Farrell & Goodnight (1981) argued that the inadequate response following the
meltdown at the Three Mile Island nuclear energy facility caused a breakdown of the traditional
relationships between press, government, and the public audience, which resulted in a “rhetorical
crisis” (p. 272).
4

Energy communication research also has a history of analyzing communication’s role in
energy conservation. Craig & McCann (1978) evaluated various strategies and sources of
communication to promote energy conservation. Similarly, (McLeod, Glynn, & Griffin, 1987)
examined the role of mass media in how people felt about energy conservation. More recent studies
examine the not in my backyard (NIMBY) backlash against apparently risky energy installations
(Van der Horst, 2007) as well as the social acceptance of renewable energy (Silk, Hurley, Pace,
Maloney, & Lapinski, 2014; Wüstenhagen, Wolsink, & Bürer, 2007), often placing it in relation
to Rogers’ (1995) Diffusion of Innovation theory .
Energy communication, then, has contributed considerable insight on the rhetoric
surrounding nuclear energy and energy conservation strategies over the years. Nonetheless, as
Endres et al. (2016) points out it has tended to focus on communication from the industry to the
public. Nonetheless, “scholars have long recognized the value of studying internal rhetoric of
science. These expert-to-expert modes of persuasive communication significantly shape the
symbolic and material conditions of life outside the laboratory.” (Endres et al., 2016, pp. 430-431)
The influence of decisions and actions carried out by energy industries adds importance to the
insights energy communication scholars aim to contribute. Moreover, their emergent status in the
United States means that LCET presents an especially fruitful opportunity for energy
communication research.
Endres et al (2016) argue that energy communication scholars may expand their
contributions by shifting their focus towards relatively mundane internal communication among
energy professionals, rather than limiting themselves to the study of communication that occurs in
the wake of a crisis (Endres et al., 2016). In doing so, scholars can begin to think and work
preemptively by understanding the foundations of socio-technical systems, which may one day
find themselves in crises. Herndl (2017) echoes this inclination in his calls for rhetoric of science,
technology, engineering and medicine scholars and practitioners to engage in interdisciplinary
work, which is interested in “public or civil engagement” (p.1). To do so, rhetoricians must work
‘upstream’, a term used by Collins & Evans (2002) in reference to exploring social interactions
5

wherein scientists and engineers envision new socio-technical systems, and then bring their visions
to fruition. This is necessitated because science often cannot work and reach consensus as fast as
policy needs would demand (Collins & Evans, 2002). Adoption of an upstream perspective, then,
would enable energy and environmental communication scholars to contribute to the systems they
study (Horton, Peterson, Banerjee, & Peterson, 2016).
Including insights from both rhetoric of science and (STS) when studying the
communication of LCET scientists and engineers is of great importance as they have
complementary foundations. Harpine (2004) considers “the contingent, value-laden quality of
rhetorical discourse” to be fundamental (p.21). That is to say, rhetorical acts-how they are
structured, and their effectiveness-are contingent on their timeliness and settings as well as the
audience to which it is addressed. Similarly, STS scholarship frames science within its historical
setting (Fuller & Collier, 2004) so that it is always considered within a social structure. Science,
then, is contingent on the value its participants and the broader public hold toward it. In addition
to their shared awareness of place, time, and audience, rhetorical and STS scholars offer
complementary perspectives. STS is largely informed by sociology, history, philosophy, and
anthropology, which it uses to explore the social structures created by science, which also support
its privileged position in society. Rhetoric, on the other hand, brings insights from argumentation
and persuasion to focus on the communication itself, which is ever present within the social
systems STS have become adept at describing.
STS traces its roots to Thomas Khun who, in the 1960s, addressed “the perspectival nature
of [scientific] knowledge, and the hands-on work needed to create it” (Sismondo, 2008). This
approach emphasizes that knowledge, derived through personal experience, gossip, or scientific
inquiry, is a product of communication. The strong program, as explicated by David Bloor and
Barry Barnes, set out to study science with scientific, or naturalistic, methods (Fuller & Collier,
2003; Sismondo, 2008). This was important because, according to Sismondo (2008), previous
attempts of studying science from a historical or philosophical perspective would have a skewed
view of truth and knowledge that drew “disinterested science toward them” (p. 14). Refusing this
6

notion allowed STS researchers to focus on the “construction of scientific knowledge” (Sismondo,
2008, p. 14) and later critique its composition (Latour, 2010). In essence, the social aspects of the
creation of scientific knowledge are at the center of STS. This highlights the human element of
scientific knowledge and thus its disputability, in other words, its contingency.
The following chapter analyzes the use of frontier myth imagery by U.S. offshore wind
professionals. I chose to examine the U.S. offshore industry because its nascent status means it is
not yet institutionally established and culturally entrenched in the energy sector. This provides an
exciting opportunity to look at the process of emergent identity. Insights derived from the analysis
suggest possibilities for consciously employing the identity to develop consubstantially between
themselves and lay publics. That is, offshore wind professionals may be able to communicate a
sense of community with lay-people by encouraging recognition of the shared substance of their
cultural identities.
Chapter 3 then extends the scope from how LCET professionals shape their own identity
to how they characterize and come to understand the identity of others. This chapter also broadens
its scope by looking across two LCET industries: wind and nuclear energy. This disparate paring
gives the chapter a wide scope as scientists and engineers working in each industry characterize
environmentalists quite differently. Any LCET could benefit from support among
environmentalists, as the average consumer my not be as concerned with what mode of generation
is used to provide their electricity so long as it is reliable. Environmentalists, however, have
demonstrated strong concern (Stephens et al., 2014). As such, they are likely to voice opinions and
otherwise act to promote or impede the deployment of LCETs. LCET professionals, then, would
benefit from having an amicable and cooperative relationship with environmentalists and
environmental groups. This chapter aims to provide insights to facilitate such relationships.
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The Frontier Myth in U.S. Wind Energy Communication
ABSTRACT
Increased penetration of low-carbon energy technologies into the U.S. energy system has
the potential to reduce greenhouse gas emissions, facilitate transmission of energy to remote
regions, and increase opportunities for public participation in energy-related decisions. It also
offers a window of opportunity to study the social dynamics of rapid system change, including
identity construction. Studying internal, yet informal, communication among energy professionals
enables communication researchers to identify and probe processes and practices of identity
construction. This knowledge may, in turn, suggest opportunities to shift the relationship between
energy professionals and energy consumers away from alienation and toward consubstantiation.
For this study, we analysed communication among U.S. offshore wind experts at professional
conferences of the American Wind Energy Association. Textual analysis of conference
presentations and ethnographic interviews indicate that the nascent U.S. offshore wind industry’s
identity is shaped by the frontier myth. We suggest that these evocations of frontier imagery could
be strategically used to demonstrate consubstantiality between technically oriented energy
professionals and lay publics. Awareness of a common connection to frontier mythology may
contribute to public affinity and engagement with wind energy specifically, and more generally,
with low-carbon energy technologies
Keywords: emergent identity, energy communication, rhetoric, textual analysis, wind
energy, myth analysis
INTRODUCTION
Climate change is widely recognized as an ongoing environmental crisis (Cox, 2007;
Endres, Cozen, Barnett, O’Byrne, & Peterson, 2016). Wind energy, among other low carbon
energy technologies, offers a means to mitigate climate change by reducing the need for extractive,
non-renewable, and contaminating energy resources (Gambhir et al., 2017). Although onshore
wind energy has been deployed successfully in the United States for decades, particularly in Texas,
the U.S. offshore wind industry is underdeveloped when compared to its onshore counterpart and
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to offshore development in Europe (Gilman et al., 2016). The emergent status of the wind industry
offers an exciting opportunity to study how identity is composed. This analysis of identity
composition among U.S. offshore wind industry scientists and engineers (offshore professionals
hereafter) discloses the centrality of the frontier myth, which suggests possibilities for establishing
a dialogue and sense of community between industry professionals and members of the lay public.
The European offshore wind industry has preceded and influenced the fledgling U.S.
offshore wind industry. For example, the modest estimated 35 megawatts (MW) produced by
Block Island (Rhode Island) is dwarfed by the 11,538 MW of offshore wind connected to European
grids (WindEurope Business intelligence, 2017). The U.S. offshore wind industry, then, is
approximately 25 years behind European endeavors (Rock & Parsons, 2010).
Nonetheless, U.S. offshore wind energy has seen increased interest and exposure since the
early 2000s. For example, over the last decade over $197 million has been invested in 74 projects
related to offshore wind development to support interconnection studies, environmental surveys,
experimental design testing, economic analysis, demonstration projects, and commercial-scale
offshore wind related ventures (U.S. Department of Energy, 2016). While some high profile
offshore wind projects have been abandoned, excitement for others still abounds. The continued
push for offshore wind deployment in the U.S. yielded the deployment of Block Island Wind Farm
(Block Island hereafter), the Nation’s first offshore wind farm, off the coast of Rhode Island (AWS
Truepower, 2012). Block Island is set to be followed by Revolution Wind, a proposed 400
megawatt (MW) wind farm projected to begin construction around 2020 (Revolution Wind, 2019).
Similarly, despite the political firestorm associated with Cape Wind (Stephens et al., 2014),
the Commonwealth of Massachusetts has shown great interest in deploying offshore wind by
working with the Bureau of Ocean Energy Management to facilitate the procurement of a 800 MW
wind farm off the coast of Massachusetts (Massachusetts Clean Energy, 2016). The state of New
York also has great ambitions for offshore wind to contribute to their energy future. The New York
State Energy Research and Development Authority’s (NYSERDA) Master Plan includes the goal
of generating an impressive 2,400 MW of offshore wind energy to help meet New York’s Clean
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Energy Standard of generating half of its energy with renewable resources by 2030 (NYSERDA,
2018). The State of New York is already moving towards procurement of a minimum of 800 MW
by the end of 2019 (NYSERDA, 2018). This surge of increased offshore wind development
suggests it is an ideal moment to explore the composition of industry identity. The enthusiasm
surrounding industry momentum led to us to ask what kind of identity the U.S. offshore wind
industry is composing, and to speculate on political implications of their emergent identity.
In this paper, our primary goal was to clarify how the frontier myth informs the emerging
identity of the U.S. offshore wind industry. We also suggest how this juxtaposition between
mythology and emergent professional identity may enable resonance between U.S. offshore
professionals and the deeply engrained use of the frontier myth that foregrounds independence and
freedom as central to U.S. culture. We begin by noting the call for more study of internal science
communication emerging from rhetoric of science (RoS) and science, technology and society
(STS) scholarship while outlining the niche to which our study will contribute. We then briefly
review the frontier myth as used throughout U.S. history, highlighting pertinent concepts such as
wilderness, heroes, and frontier imagery. Next, we describe our methods of data collection and
analysis. This is followed by a report of the diverse ways U.S. offshore professionals compose an
industry identity that evokes frontier myth imagery and values. This section identifies the
reoccurring themes of building from the European legacy, stewardship through technological
prowess, and expansionist ambitions employed throughout U.S. offshore professionals’ internal
rhetoric. Finally, we discuss the implications of this study.
Studying Science beyond Publication, Public Address, and the Laboratory
Expert-to-expert communication has been of interest to rhetoricians at least since Wander’s
(1976) seminal article crystallizing the field of RoS. Central to RoS research is the notion that
scientific texts can be analyzed as “a literary artistic product” (Gusfield, 1976, p. 16). This notion
opened science studies to rhetoricians by noting that scientists continually find themselves in roles
as of rhetors as they attempt to persuade each other, whether that be whilst seeking funding,
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presenting their results at professional meetings, or publishing controversial findings (Ceccarelli,
2001). As their audiences may include a wide variety of actors, scientist must eventually speak to
larger institutions, many of which they depend on.
Some scholars have cited the institutional foundations of science as limiting the value of
rhetorical critique, as rhetoricians may assume a greater degree of agency for speakers/authors
than is appropriate given their institutional ties (Ceccarelli, 2001). Ceccarelli (2001), however,
maintains that RoS scholars may fruitfully analyze scientific rhetoric provided they balance their
focus appropriately between the text and its institutional. For this study of how the emergent
identity of science and technology professionals relies on frontier myth imagery, we used the
Socio-Political Energy Deployment framework (SPEED) (Stephens, Peterson, & Wilson, 2013),
further outlined below, to ensure that we account for economic, institutional, and political realities
faced by these professionals.
Wander and Jaehne explicitly affirm the rhetorical exigence provided by science and
technology by recognizing the need for “continued research in areas where science enters into
arguments over public issues” (1991, p. 216). Energy technologies illustrate this exigence as they
directly affect human health (Brook, 2008), electricity costs (Stephens et al., 2014), land rights,
(Martin, 2007), sovereignty and self-determination (Clarke, 2010) and colonial political dynamics
(de Onís, 2018). Additionally, as rhetorical scholars have noted, discourse that shapes decisions
about energy technologies is propelled by political ideologies (Schneider & Peeples, 2018;
Schneider et al., 2016). The intrinsically ideological dimension of research, development, and
implementation of energy technologies suggests that studying the internal rhetoric of energy
system change has potential to provide energy professionals, policy makers, and other energy users
with a heuristic that enables more productive navigation of this politically complex terrain.
However, not all RoS research produces practical, policy-oriented contributions. As
Ceccareilli notes, many RoS scholars have consciously chosen a "somewhat passive" (2013b, p.
2) role in the study of science, reserving politically relevant action to teaching and extra-academic
activities. Environmental communication scholars (Sprain & Feldpausch-Parker, 2018), on the
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other hand, have tended to argue that their sub-discipline’s status as a crisis discipline (Cox, 2007)
requires a more active stance. This orientation need not dilute its heuristic contributions (Sprain &
Feldpausch-Parker, 2018). Science and Technology Studies (STS) scholars wishing to contribute
to an “engaged paradigm”, which balances theoretical depth and advancing concrete goals, share
a similar position (Sismondo, 2008).
Contributing insightful research with practical applications resonates well with the goals
of the Science, Technology, and Society/Studies (STS) stream of research (Sismondo, 2008).
Research on the internal workings of scientific rhetoric contributes directly to ongoing efforts to
increase the transparency of STS scholarship (Fuller & Collier, 2003; Latour, 2010; Sismondo,
2008). Central to some STS research is an effort to bridge incommensurability between lay people
and technical experts provoked by technical jargon and tacit technocratic values attributed to this
elite group that may unnecessarily alienate lay people (Darsey, 2002). Analysis of internal
scientific rhetoric can contribute to making scientific knowledge accessible and scientists
accountable to lay people. That is, it may open a window that both enables and encourages people
who ordinarily operate outside of the technical sphere to interact with and begin to develop trust
in low carbon energy technology (LCET) professionals during and beyond deployment of energy
projects. Our research, then, operates from the perspective that policy-oriented research within the
field of the communication may yield both theoretically and practically relevant contributions. In
the present study, we aim to contribute to a deeper understanding of a relatively young energy
industry’s emerging identity while pointing out ways that identity may contribute to facilitating
positive relations between LCET professionals and the broad spectrum of people who rely on that
energy.
Our study also directly responds to calls for research on internal communication science
and technology professionals (Endres et al., 2016). Endres et al. (2016) argue that critical
examination of expert-to-expert communication provides added dimensionality to the field of
energy communication, which has relied largely on studies that focus on mediated messages
addressed to a lay public. These analyses often focus on what happens after expert decisions have
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been made, particularly those associated with environmental crises (Endres et al., 2016). The
present study deviates from this path in that it examines internal rhetoric of the offshore wind
industry, focusing on the emergence of a nascent industry’s identity. We seek not only to deepen
understandings of the reasoning demonstrated within this RoS context, but also to disclose
untapped potential for facilitating consubstantiality between energy professionals and the lay
public though serendipitously shared mythology.
FRONTIER AS CULTURAL ICON
The frontier myth has been the subject of much deliberation by historians and
communication scholars (Dorsey, 1995; Jones, 2011; Peterson, 1990; Slatta, 2010; Slotkin, 1985).
Myths are integral to any group’s identity creation, especially as the group attempts to constitute
its identity and values (Ceccarelli, 2013a; Dorsey, 1995). One does not have to look far to find
meaningful rhetorical usage of the frontier myth in U.S. culture. For example, numerous scholars
(Dorsey, 1995; Short, 1989; Tirman, 2009) have noted that U.S. presidents continue to invoke
frontier language. John F. Kennedy built enthusiasm for exploring outer space by dubbing it as the
final frontier; Barack Obama held the White House Frontiers Conference during his second term,
and Donald Trump has proposed a “space force as the sixth branch of the [U.S.] armed forces”
(Holdren & Smith, 2016; Kennedy, 1962; Trump, 2018, para. 10). Given its ubiquity, it should not
be surprising that aspects of the frontier myth continues to resonate with contemporary narratives
in the United States.
The frontier myth, like most normative myths, centers on a narrative where the hero, who
embodies the principles and values a culture should hold, ventures into the unknown (Dorsey,
1995). The heroes of the frontier myth in the U.S. context are symbolized by the cowboy (Slatta,
2010), yeoman farmer (Peterson, 1990; Smith, 1950), puritan settlers (Nash, 2001) , and even U.S.
presidents (Dorsey, 1995; Tirman, 2009). These figures traverse, battle, and transform the frontier,
whose characterizations range from a frightful wilderness to a pastoral paradise (Mills, 1997; Nash,
2001). Tales of mythical heroes in the wilderness tend to glorify the values of bravery, ruggedness,
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and individualism, as well as spiritual purity, ingenuity, and stewardship (Dorsey, 1995; Jones,
2011; Nash, 2001; Slatta, 2010; Smith, 1950). The varied assemblage of frontier heroes and their
attributes are matched by multifarious depictions of the wildness they enter.
The concept of wilderness in the frontier myth often carries with it threats of unknown
dangers. Puritans held a priori beliefs about the dangers of the wilderness; their horror travelled
with them from Europe to North America (Nash, 2001). This frightening wilderness was often
read as an object for subjugation or a threat to tame (Nash, 2001). The challenges presented by this
mysterious and seemingly infinite frontier shaped some of its denizens into heroes. By facing the
dangerous wilderness, these “brave individuals [who] contend with an unknown and hostile
frontier” (Dorsey, 1995, p. 4) underscore the values of courage and individuality. Frontier heroes
simultaneously demonstrate frontier virtues and further engrain themselves as cultural icons. Nash
(2001) also notes one of the great anxieties related to the wilderness is associated with the supposed
freedom found in the wilderness.
Other readings grant wilderness a broad, heuristic value. It may be characterized as an
untainted place to practice spiritual purity and create a better society. Myths such as the Exodus,
“established a tradition of going to the wilderness for freedom and the purification of faith” (Nash,
2001, p. 16). To the Israelites, wilderness was an escape from the horrors of bondage. Similarly,
European settlers saw the North American continent as a limitless space and resource in which to
start anew, away from their constrained and often impoverished context in Europe. As Nash posits
“Puritans, especially, understood the Christian conception of wilderness, since they conceived of
themselves as the last in a long line of dissenting groups who had braved the wild in order to
advance God’s cause” (2001, p. 34). This version of the frontier myth supports the Jeffersonian
image of the yeoman farmer as hero (Peterson, 1990), a figure that embodies the role of a caretaker
whose physical strength, independence, and mindfulness towards nature, was constrained by
dedication to the betterment of society.
It is crucial to understand that, at least in the U.S. reading of the frontier, it includes a
wilderness characterized by both risk and opportunity, and its heroes are both audacious
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adventurers and solemn stewards who navigate the wilderness, as they become one with nature.
These two characterizations of the wilderness have operated simultaneously; with the goal of
taming or subduing the wilderness central to the first, and the goal of engaging in harmonious
stewardship of nature central to the second (Dorsey, 1995; Goodwyn, 1971; Jones, 2011).
Nonetheless, both readings of the frontier myth culminate with a de-risked, habitable environment.
Theodore Roosevelt is frequently noted as the embodiment of this complex heroic configuration
by his efforts to replace extractive frontier figures such as lumberjacks and market hunters with
forest managers and law abiding hunter-conservationists (Dorsey, 1995; Nash, 2001). In this study,
we explore how LCET professionals may have begun painting themselves as worthy successors.
METHODS
This study is part of a larger program that examined the internal communication among
LCET professionals at national conferences in the United States. For this paper, we focused on the
voices of professionals in the offshore wind energy industry. To analyze their communication, we
used SPEED (Stephens et al., 2013; Stephens, Wilson, & Peterson, 2008), a framework developed
for examining system level energy change in a way that recognizes and includes the intertwined
nature of cultural, economic, environmental (science), legal-political, and technical societal
functions.
Sample
We selected five conferences of the American Wind Energy Association (AWEA) that
were held during 2015 and 2016. The first conference was held in Baltimore, Maryland in February
2015, and the last was held in San Antonio, Texas in November 2016. These conferences provided
a forum of technical discussion focused on wind energy development in the United States, with
some discussion of its relationship to international development. Most participants were natural
(both physical and life) scientists and engineers. Their research spanned the industry, including
conducting environmental impact analyses, studying the aerodynamic properties of various turbine
blades, the effects of high frequency sound on migrations of marine mammals, and designing new
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floating foundations for offshore wind facilities. A smaller group, mostly project developers and
government officials, focused on policy, permitting, and supply chain. For this paper, we included
only utterances from scientists and engineers. Our informants were wind professionals with at least
a bachelor’s degree in engineering, or life or physical sciences. We also excluded participants
(even if they had such a degree) who were not currently working in the technical aspect of the
wind energy industry.
While attending the Baltimore conference, we noticed that those who worked in the
offshore wind industry spoke about the industry and their participation in a markedly different way
from those working in the more developed onshore wind industry. This paper grew out of our
curiosity about (1) how offshore wind professionals used communication to simultaneously
describe and shape their industry’s emergent identity, and (2) how that identity complemented (or
not) culturally ingrained identities among the U.S. public.
Data collection and processing
Team members collected the data at American Wind Energy Association (AWEA)
conferences. We selected presentations based on titles, abstracts, and key words, as well as
credentials and professional position of the speaker. For interviews, we began by approaching
these speakers. Once rapport was established, we used snowballing (Tracy, 2013), or asking them
to suggest others with whom we might speak.
Several types of presentations, ranging from individual talks to panel discussions (sessions
hereafter), were digitally recorded to capture the rich in situ information that includes the casual
discourse that may be absent from more formal texts (Middleton, Hess, Endres, & Senda-Cook,
2015). These could include jokes among presenters, or topical comments that hold cultural value
for U.S. offshore professionals but would not be found in publications or official documents such
as web sites, peer review articles or government reports (Horton et al., 2016; Middleton et al.,
2015).
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Semi-structured interviews were also conducted and recorded. For interviews, we began
by approaching the speakers at the sessions we recorded. Once rapport was established, we asked
them to suggest others with whom we might speak (Tracy, 2013). A long interview protocol with
broad questions concerning the wind industry was employed in an attempt to encourage informants
to introduce and explore their own values and beliefs (Peterson et al., 1994).
After a professional transcription service transcribed audio recordings, the research team
reviewed transcripts for accuracy. The text was separated into individual utterances as the unit of
analysis for this study. After this process, unique labels were created for each utterance, which
indicated from which transcript they originated, a number indicating its position in the transcript
for sessions or what question the utterance is addressing for interviews, and the speakers’ number.
Finally, the transcripts were reviewed one last time before being entered into NVivo 10.
Coding
Our first step of analysis was a comprehensive examination of the data. For this, we used
(SPEED), an interdisciplinary, systematic approach for analyzing development and deployment of
emerging energy technologies (Stephens et al., 2013). SPEED, which is theoretically derived from
Luhmann’s (1989) theories of social systems and ecological communication , identifies the social
functions most directly relevant to energy system change as cultural, economic, environmental,
legal, political, and technical. Because this paper focuses on the emergent identity of offshore wind
professionals, we limited our analysis to utterances of scientist and engineers working within the
offshore wind industry. This gave us twenty-three interviews and forty-one sessions.
To focus on identity construction, we focused on the culture category of SPEED, which we
subdivided into how offshore wind professionals identified their own culture, and how they
characterized the culture of others. We coded utterances that were self-descriptive as “identity
culture.” We coded instances where participants described groups other than the industry, such as
local populations, financial culture, conservationist culture, as “characterization culture.”
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To establish intercoder reliability (ICR) two team members independently reviewed and
coded a set of transcripts. Each utterance was read individually to determine if it pertained to
offshore wind energy. Relevant sentences were coded using the SPEED framework. ICR was
calculated with a weighted Cohen’s kappa (ĸ = .95).
Once ICR was established, Coders continued following the same protocol to insure
accuracy and consistency throughout the data set. Coders considered each SPEED code one at a
time per utterance. Each sentence could be coded with as many categories as were appropriate.
Once SPEED codes were assigned, tone, either positive or negative, was assigned for each code.
The tone reflects perceived or observed risks and benefits. For example, a reference to “loud pile
driving” connotes an environmental risk to marine life was therefore designated as having a
negative tone. Though some code and tone combinations were common (e.g. technical + economic
when the refinement of a technology lowers its cost), each code and tone option was considered
individually to minimize preconceived bias.
Textual analysis of emergent identity
Preliminary analysis conducted during the coding process made certain themes highly
visible. We found plentiful resonance between the offshore wind industry and the frontier myth
within the identification cultural code. An inductive approach guided by grounded theory (Strauss
& Corbin, 1994) was used to further examine text that fell into this category.
We supplemented our coding with analytic memos written throughout the coding process
to find more culturally tied mentions of offshore wind. These were kept on an excel spreadsheet
to easily identify the session or interview from which they came. After discovering that our analytic
memos indicated the presence of frontier imagery in the discourse, we conducted further textual
analysis. For example, we conducted text searches to find all instances where the words “frontier”
and “safety” were used. We then examined the context for these words to determine whether they
were directly relevant to the emergent industry identity.
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FINDINGS AND DISCUSSION
Textual analysis of relevant data coded as cultural identification revealed three themes
demonstrating the use of frontier imagery in utterances that offshore wind professionals used to
describe themselves. First, we found U.S. offshore wind professionals noted the European primacy
in offshore wind deployment in a manner reminiscent of the European heritage and influence that
shaped the colonial North American continent. Second, U.S. offshore professionals framed
themselves as pioneers who have accepted the task of de-risking, as they face the dangers of
erecting offshore structures. Lastly, they described an “offshore revolution” that highlights the
ideals of independence and American exceptionalism through expansion.
European primacy
Like the settlers of yore, The U.S. offshore wind industry is following the footsteps of their
European forbearers. Consequently, it borrows from Europe’s exploits. As voiced by one
informant, “short of industrial espionage, I encourage the sector here to reach out to those who are
experienced in Europe…we’ll be stealing your technology” (WP084) In addition to technological
resources, U.S. offshore professionals are eager to glean insight into how to grow their industry.
“The European experience has offered us a large amount of experiences to draw from, numbers to
evaluate and thereby forecast what our jobs and the financial requirements of this industry are”
(WP027). These quotes indicate awareness that offshore wind has yet to become mainstream in
the United States, while also suggesting an eagerness to become such.

If you look at the European model, there were a number of small projects
that were implemented first, before there were really full, commercial-scale
projects, and a lot of those were explicitly to be used to harness the learning
curve. (WP115)
Like early, short-lived colonial settlements, the offshore wind industry had to take some losses
before deploying successful projects (Eckhouse & Ryan, 2017). The text from conference sessions
is replete with descriptions of parallels between offshore wind development and frontier
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exploration and settlement, including, but not limited to noting the need to rely on small-scale
experimental developments to secure the prosperity of more permanent, full-scale projects. Within
the U.S. offshore wind context, Block Island mirrors the first successful English settlement in
North America, Jamestown VA.
Block Island and de-risking
Block Island, as the first successful offshore wind farm in the United States, serves as a
metaphorical flag planted and a trailhead, pointing toward expansion. Wind professionals believe
the “Block Island project is the reason [they] can have this conference” (WP023). From their
perspective, the deployment of Block Island signifies a turning point for U.S. offshore wind; the
point where their industry goes from bystander status, where they were looking across the
[Atlantic] pond, to the status of heroes who intend to offer this technology as a way to dramatically
change the U.S. energy landscape. “The Block Island wind farm will be the first offshore wind
farm in the United States, but it is just the beginning of something much, much larger” (WP023).
This can be read as an allusion to British settlements in North America. Like early frontier
settlements, however, the U.S. offshore wind industry was not able to deploy their first offshore
windfarm without some failures along the way.
Our informants described how their industry has experienced its own missteps. Cape Wind,
intended to be deployed in the scenic Nantucket sound, experienced delays for over ten years
(Stephens et al., 2014) leading to its eventual cancelation (Eckhouse & Ryan, 2017). Similarly,
Kitty Hawk wind farm, while having secured its federal lease, is not expected see steel in the water
any time soon (Ouzts, 2017). Nonetheless, Block Island stands as a beacon of offshore wind energy
deployment at the fringe between the more established onshore wind and new possibilities
offshore: Our informants framed Block Island a moment, a monument U.S. offshore energy
explorers will be able to look back on for encouragement.
Block Island serves as the outpost, the first successful structure on the frontier. As one
informant noted: “I think we've done much of the work to clear a path, a repeatable path, something
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that can be done over and over again to build out offshore wind in the United States” (WP023).
Central to this ‘path clearing’ is the de-risking of offshore wind by offshore professionals. Not all
developers are willing to take on the economic risks of being the first to put steel in the water.
“Project developers are reluctant to do anything without some sort of answer…. As we all know,
the industry is more or less at a standstill currently for new development. And it is due to that”
(WP031). Consequently, by communicating the de-risking they are actively conducting, the
offshore wind industry in the U.S. sets itself apart from the old guard of cautious, less ambitious
energy industries.
U.S. offshore professionals recognize, discuss, and even embrace the additional risks
attached to offshore development at their professional conferences. These risks include volatile
weather conditions, lack of a stable supply chain security, and halted development due to impacts
to marine life. Nonetheless, U.S. offshore professionals regard offshore wind development as a
necessarily risky yet worthwhile endeavour. The most salient risks faced by the offshore wind
industry are human and wildlife safety. U.S. offshore professionals spoke of mobilizing to advance
both crew safety and environmental safety for the wellbeing of the marine ecosystem. Installing
and maintaining turbines offshore is much more dangerous than doing so onshore. The stewardship
of people and wildlife resonates with the wilderness present in frontier imagery. Particularly, in
U.S. frontier mythology, God gave settlers a seemingly unending land resource to use and care for
(Dorsey, 1995). Many frontier figures are remembered and revered for their responsible use of
resources and stewardship of land and people. While frontier figures may have kept their fellow
settlers safe though forceful domination of the wilderness and the native peoples of America, U.S.
offshore professionals do so through technological advancements and adherence to policies and
measures put in place to protect marine life. Offshore professionals frame themselves as stewards,
ensuring safety for their crews and nearby marine life though technological innovation.
As previously mentioned, weather disturbances pose immense risk for crews engaging in
the deployment of offshore wind energy infrastructure. Improved weather forecasting can help
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workers get out to sea at the ideal times. Additionally, U.S. offshore professionals’ growing
understanding and refinement of turbines has increased their confidence in sending crews offshore.
We’re now in the position where we’re confident to be able to stop
turbines… And of course if we can do that, we’re also reducing the risk to
people…, reducing the amount of time people have to spend offshore and
therefore put at safety risk. (WP084)
Here the virtue of knowledge, rather than force is highlighted as the U.S. offshore professional’s
path to ensure safety for their crews. U.S. offshore wind professionals do not muscle the forces of
nature so much as they finesse them to safely deploy offshore wind energy through technology
and best practices.
Offshore wind professionals also de-risk deployment by employing new technologies like
floating foundations. The jacket foundation, a steel structure that relies on three or four piles drilled
into the seabed (4C Offshore, 2013), has been a mainstay in the offshore oil industry, and is easily
adapted for offshore wind deployment. Since they are planted at the bottom of the ocean, they may
take a considerable amount of time to install. Offshore wind professionals discussed deploying
floating foundations where possible in order to cut down on the time their crew spent offshore.
“And with the weather risk you have offshore. When you're doing floating, you can assemble the
whole thing. Tow it out. And maybe spend just a couple days offshore” (WP172). Floating
foundations, being less established technologies, come with increased economic risk due to a small
demand (IRENA, 2016). Even though offshore wind professionals value lowering costs though
technological advancement, they insist crew safety is not on the table, as “there really should be
no price too high to pay for crew safety” (WP015).
U.S. offshore wind professionals mirror the concern they have for the safety of their crews
in their desire to protect wildlife. Wildlife mitigation and deployment scheduling are important
topics at their professional conferences. Certain technologies are favored because they cause less
disturbance to marine life. Suction bucket foundations, for example, require no pile driving. They
can be installed without disturbing the habitat of nearby wildlife. Monopiles are also favorably
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regarded for their low wildlife impact. As one participant put it: “I used to think mono-piles were
a disaster. But actually they’re not….and in terms of the environmental impacts as a noise level
they’re the bee’s knees” (WP182). This statement illustrates professional excitement and
preference towards foundation technologies that do not disturb underwater habitats with excessive
noise and thus have less negative environmental impact. It illustrates the idea of technologically
facilitated stewardship, which combines techno-optimism (Chumakov, 2014) with the stewardship
of the frontier myth.
In addition to technologies that diminish harmful impacts on wildlife, offshore wind
professionals search for other measures to further offshore wind deployment without putting
wildlife at risk. A change of focus from material manifestation of technological feats does not
however indicate by any means that they are forsaking scientific procedures and culture. U.S.
offshore professionals recognize rigorous studies are needed to make wind energy deployment safe
for marine life. The knowledge attained from conducting environmental surveys and studies is
then taken into account throughout site planning.
By using this kind of baseline information on wildlife movements and
habitat use, we can make more informed decisions for siting
development…We can start to identify or continue to identify some
approaches to avoid or minimize potential conflicts between wildlife and
future offshore wind farms. (WP002)
Mitigation measures, while being a part of complying with legal mandates, also give insight to
offshore wind professionals’ attitude towards risks and stewardship of the seas. “But we’re
working now on plans for construction-related surveys… the Right whale migration is really
important to Right whales. And so, we want to look out for that” (WP177). It is easy to imagine
how U.S. offshore wind professionals, particularly those who wish to deploy wind energy projects
quickly, may view mitigation measures nuisances or roadblocks. However, this excerpt illustrates
a personal interest in wildlife that we found throughout the conferences. The de-risking of offshore
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wind deployment for improved ecosystem management is indicative of environmental
stewardship.
Accepting responsibility for the ecosystems where they deploy installations does not,
however, translate into a preservationist outlook (Stein, 2012). It is important to acknowledge the
pragmatism of offshore wind professionals, like other frontier heroes before them. While mindful
of ecosystem health, they are primarily motivated by offshore wind deployment. “The North
Atlantic Right whale mitigation measures demonstrate that flexibility can absolutely be used in
our agreements to mitigate endangered marine mammals” (WP183). This statement is more in line
with a stewardship ethic wherein people care for their environment but believe it can be conserved
alongside responsible human development. Offshore wind professionals’ inclination to protect
wildlife, then, is balanced with the ambitions of offshore wind deployment in reflecting responsible
use of and care for all natural resources (whether whales or energy) found in the frontier.
Offshore Revolution
A third theme that emerged from the data set is the offshore revolution. Mentions of
technological revolution resonate with frontier myth imagery as scientists and engineers are
exploring the edges of what is understood as technically feasible. As an emergent industry, the
mentions of an offshore wind revolution point towards a pioneering identity that U.S. offshore
professionals are composing. Offshore wind professionals articulate the offshore revolution by
referencing innovative technologies to reach energy resources, partake in large-scale infrastructure
projects, and further national energy independence.
Professionals attending these conferences explicitly positon themselves “at the forefront of
the current energy revolution” (WP080). Like the references to Block Island being the first foray
into offshore wind energy for the U.S., the notion of being “at the forefront” resonates with the
frontier myth. Their claims of boldness are justified by the novelty of the challenges faced by
offshore wind deployment. Among these challenges are the varying water depths found at
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prospective sites for offshore wind farms, which make harnessing the wind resource difficult. To
accommodate varying water depths offshore engineers have to innovate.
You know, putting it in where you’re in 30 meters of water say, then there’s a lot
you can draw on in terms of the jacket design, the foundations, all that. Then if you
think about the next frontier for offshore wind, it’s going to floating wind turbines.
(WP118)
The innovation of floating foundations makes offshore wind development in the deep waters off
the U.S. west coast possible. Floating wind turbines are a relatively new technology with the first
three floating wind turbines being installed in 2009 (Madslien, 2009). This was followed by the
experimental scale model, Volturn U.S., being deployed off the coast of Maine in 2013 (Danko,
2013). The positive predisposition towards new technology positions offshore wind professionals
not only at the forefront of the U.S. energy revolution, but also as early adopters of floating
offshore technology.
While floating wind turbines open a new path to previously unattainable wind resources in
the U.S., the magnitude of the offshore wind resource also offers the opportunity for new largescale infrastructure development. The United States’ history is punctuated with ‘grand efforts’ like
manifest destiny, southern reconstruction, the building of the Hoover Dam, giant infrastructure
projects like the creation of the interstate highway system, and the space race. The offshore
revolution presents a similar opportunity be involved in a large-scale infrastructure effort, a
moment where “we actually can build big things in this country again” (WP086). This energy
revolution is being ushered in at a time when large-scale infrastructure projects seem to have come
and gone. “We've been told so many times that those areas, the eras are over, you know, the big
infrastructure projects, the eras of kind of great manufacturing in this country” (WP086). Our
informants proclaimed that the period of stagnation is broken by Block Island, the first U.S.
offshore wind farm.
To see that happen was such a point of pride. And I just cannot wait until this all,
and the first turbines are spinning off the coast of Block Island. And we can say,
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‘You know what? America can do big things again.’ There is no bigger game when
it comes to renewable energy. (WP086)
The pursuit of an offshore revolution rather than an incremental evolution (Stephens et al., 2014)
makes these grand infrastructure projects possible and desirable. This return to industrious
ambition, gives U.S. offshore professionals a degree of “patriotic pride” (WP086).
A third aspect of the offshore revolution is increasing energy independence. Part of the
appeal of offshore wind energy in the U.S. is that wind, the fuel as it were, is domestic. U.S.
offshore wind professionals understand and highlight the value of self-reliance regarding energy
production. Frontiers, being new, often inhospitable spaces require a degree of self-reliance to
prosper. U.S. offshore wind professionals articulate the industry’s frontier identity by promoting
energy independence though the deployment of clean offshore wind energy produced and
consumed within the U.S. These U.S. offshore professionals believe:
Instead of continuing to support the biggest multinational oil companies, we should
be supporting the most entrepreneurial clean energy companies in the world that
are sitting in this room here today… You are the energy revolutionaries. You are
the ones who will tell OPEC once and for all that we don't need its oil any more
than we need its sand. (WP080)
This bold declaration illustrates the conviction that, as their industry flourishes, so does the United
States. Replacing oil and other fossil fuel burning energy generation with clean energy is an
ambitious goal. Achieving this ambitious goal may require a revolutionary effort, which U.S.
offshore wind professionals are happy to undertake.
These professionals frame the offshore revolution as more than an economic or
environmental activity. They position the development of the U.S. offshore wind industry as a
service to their country. Their service extends beyond the material improvements to electric grids
and aims to increase lay people’s propensity for joining ranks with offshore wind professional
heroes. “What we want to do here in Massachusetts is really start something that, frankly,
Americans will be benefiting from for decades to come” (WP086). By creating a valuable asset in
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the form of offshore wind infrastructure, offshore wind professionals are braving both the
metaphorical and material winds that threaten revolutionary change. They offer to de-risk offshore
wind energy for the next generation.
We get the offshore wind industry off at scale right out of the gate here, what the
revolution that you can ignite up and down the Coast. I think it will truly be
inspiring and make folks believe that we can actually come back with solutions at
the scale of the climate crisis that we're facing. (WP086)
Like early settlers before them, U.S. offshore professionals see their role as trailblazers as one that
can inspire the mases to follow them into the unknown whether that be the uncharted wilderness
or a clean offshore energy future.
In sum, we found that the U.S. offshore wind narrative follows the U.S. frontier narrative
from (European) arrival, through settling/ de-risking, and culminating in the revolutionary creation
of an independent identity. The frontier identity they have composed may contribute to a heuristic
framework that increases credibility for wind energy specifically and for LCET more generally.
REFLECTIVE USE OF THE FRONTIER MYTH
Although the frontier myth is thoroughly sedimented into U.S. culture, the specifics of its
usage remain flexible. Tirman (2009) warns the myth has led to arrogant notions of American
exceptionalism and destructive wastefulness. Similarly, Ceccarelli (2013a) warns that unreflective
use of the myth may underscore individualism, competition, and center the male scientist to the
detriment of science itself and society more generally. The tendency of offshore wind
professionals’ rhetoric in this study to highlight the notions of stewardship and cooperation speaks
to these issues and highlights the importance of reflective use of this mythology.
First, reflective use of frontier mythology requires an understanding of the pitfalls toxic or
aggressive iterations of the myth may have. A second consideration might be highlighting values
of cooperation and stewardship instead of isolationist or detrimentally competitive values. In doing
so, we see the opportunity for offshore wind professionals to follow Tirman’s suggestion to
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reinvent the frontier myth “into something more vital” like “launching ideas for reform and
renewal” (2009, p. 37).
Examining how offshore wind professionals compose an identity for their nascent industry
illuminates how they characterize environmental responsibility. Jones contends that times of crisis
“call forth frontier heroes” (2011, p. 233). U.S. offshore wind professionals see themselves as
attending to an energy and environmental crisis. Tirman notes that crises necessitate “collective,
heroic action, the kind that can move a society in times of peril” (2009, p. 39). The need for
collective action places U.S. offshore professionals in a position to build coalitions and trust with
the lay public. They have taken the first steps, de-risking the industry enough to deploy Block
Island as proof of their capability. Furthermore, U.S. offshore wind professionals’ energetic,
confident conception of their industry makes them suitable frontier heroes for the 21st century.
These attributes may ameliorate scepticism towards scientists and engineers. Promoting trust and
social acceptance, which would be invaluable assets when introducing new energy options (Rand
& Hoen, 2017).
Strategic coalitions
Appealing to a mythology that is part of collective consciousness may prove fruitful when
communicating with lay publics. Perhaps a revised frontier imagery could attract diverse
stakeholders to promote the development of strategic coalitions, which increase efficiency and
inclusion (Endres, Sprain, & Peterson, 2009), to support offshore wind energy deployment. While
there will likely be tension in coalitions, they may be temporary, goal oriented, and nonetheless
effective. The articulation of the frontier myth among U.S. offshore wind professionals gives many
diverse groups handles with which to connect. One could identify with the entrepreneurial
adventure of tapping into a new market and energy resource. Conservation groups can relate to
concern for marine ecosystems. Others may view the deployment of offshore wind energy as a
way to increase energy independence. Offshore wind energy professionals’ enthusiasm for an
energy revolution may be contagious and conducive to further conversation about, and alignment
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with, the goal of increasing identification with renewable energy across a broad group of actors
with distinct political ideologies. This may be useful in bringing disparate groups under one goal,
supporting a low carbon energy resource, which contributes to domestic energy security and
independence.
Limitations
This study is not without its limitations. Firstly, we do not intend to claim these results and
use of frontier imagery are generalizable to all LCET professionals, or even all wind professionals.
Nonetheless, the inductive approach utilized enabled us to imagine possible ways these
professionals could build a sense of community with people who have previously considered
themselves alienated from science and technology. Second, we realize that indigenous peoples
experienced the frontier differently. There is minimal commentary on indigenous peoples
throughout the data set and the wind industry in general. Further inquiry into indigenous
perspectives towards LCET, and specifically offshore wind may contribute to ongoing decolonializing rhetorical scholarship (i.e. de Onís, 2018; Imasato, 2010; Na’puti, 2019). Thirdly,
this study’s inductive approach relies on themes emerging from our data. As such, we have
identified, analyzed, and interpreted frontier myth usage by U.S. offshore professionals attending
professional conferences. We recognize this ignores the multiplicity of voices concerned with
LCET, or science and technology culture more broadly. We hope this paper contributes to a
conversation that recognizes and respects difference while being grounded in the shared use of the
frontier myth.
Conclusion
This study explored how U.S. offshore professionals compose an identity grounded in the
narrative of braving the risk of frontier with the public interest in mind. By taking the role of the
frontier hero, U.S. offshore wind professionals may help increase identification with scientists and
engineers by giving the public a familiar attitude to identify with and shared ground on which to
voice opinions regarding energy.
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The promulgation of LCETs is of great interest to environmental and energy
communication scholars. This interest will only become more salient as LCET industries grow and
continue to present themselves as an avenue to ameliorate the serious and ongoing crisis of climate
change. At this moment, the emergent status of the U.S. offshore wind industry provides fertile
ground for scholars to explore the creation of professional identity. Furthermore, understanding
how offshore wind professionals have employed frontier imagery offers opportunities for LCET
professionals to build a sense of community with lay publics, as well as policy makers, contributing
to Sismondo’s (2008) call for research within an engaged paradigm of STS. Lastly, the analysis
offers one pathway for rhetorical scholars who wish to extend their impact beyond being insightful
(Ceccarelli, 2013b).
As such, this study identifies frontier mythology as a heuristic that U.S. offshore
professionals may consciously use to increase identification, trust, and positive visibility for their
industry. The imagery their discourse evokes could engage the public in an effort that transcends
political boundaries: to brave the unknown and strive for a greener, more sovereign, future in a
revolutionary fashion. Enabling lay publics to participate in conversations around energy policy
that begin not from a position of alienation or indifference, but as partners in a joint venture.
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Comparing Characterization of Environmentalists across Wind and Nuclear
Energy Professionals
ABSTRACT
Low carbon energy generation technologies are critical to ameliorate and mitigate climate
change. Low carbon energy resources, especially renewables such as wind energy, are generally
supported by the public and environmentalists. Due to the complex nature of energy deployment,
however, contentious nuclear and hydroelectric installations may complicate what might otherwise
be positive relationships between low carbon energy industries and environmentalists. For this
study, we conducted a content analysis to examine the characterization of environmentalists by
wind and nuclear professionals at American Nuclear Society and American Wind Energy
Association trade conferences during 2015 and 2016. Nuclear energy experts were found to
characterize environmentalists as immoral, dogmatic, and unknowledgeable. However, they also
characterized environmentalists as potentially informed, curious, and valuable assets. Wind
professionals, on the other hand, characterized environmentalists positively as valuable assets,
possible collaborators, and future wind professionals. They also characterized environmentalists
negatively, describing them as uninformed and overly concerned over visual and aural impacts of
wind energy technology. These insights were used to suggest approaching outreach efforts with
invitational rhetoric in a way that increases voice for environmentalists.
Keywords: Low carbon energy, science and technology studies, rhetorical analysis,
environmental communication, energy communication
INTRODUCTION
The prospect of anthropomorphic climate change is among the great intractable problems
of the 21st century (Endres et al., 2016). Considerable thought has been put into climate change
adaptation, particularly in the wake of natural disasters (Feldpausch-Parker et al., 2017). However,
mitigation, or attempts to slow and ameliorate the rate of climate change, articulated through
renewable energy deployment, electricity grid modernization, and other policy change, is less
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frequently considered by lay publics (Kreslake, Price, & Sarfaty, 2016; Stephens et al., 2014). Low
carbon energy technologies (LCETs) are of particular interest for mitigation efforts as they reduce
the need for fossil fuel energy generation, which is a large contributor to climate change (Gambhir
et al., 2017). Using Cox’s (2007) normative assumption that environmental communication
scholars should respond to environmental exigencies as a point of departure, we posit that a rich
understanding of LCET culture and practices is warranted for encouraging the propagation of
LCET installations.
Endres et al. describe energy communication research as “a content-oriented subfield [with
a] diverse theoretical and methodological tradition.” (2016, p. 422). While communication
scholars have contributed considerable insight into post-crisis communication directed to the
public, there is a less study of internal communication amongst scientist and engineers in and
across energy industries (Endres et al., 2016). This inclination can be attributed to the discipline’s
tendency to work within a crisis frame (Endres et al., 2016) wherein communication scholars are
often concerned with “the communicative dynamics of specific energy-related crises” (p. 433).
This directs energy communication scholars’ gaze to the tail end of events, often overlooking the
prospect of studying the quotidian aspects of energy systems.
There is little doubt that energy systems are undergoing an unprecedented transition that
includes increased deployment of LCETs, which are crucial for mitigation of climate change
(Stephens et al., 2014). That transition may, but will not necessarily, lead to a more just energy
system as the public’s will may be circumvented during energy infrastructure planning and
deployment (Martin, 2007; Stephens et al., 2014). One way to promote a just energy transition
along with one that leads to increased efficiency and decreased greenhouse gas (GHG emissions)
is to frame energy as a complex sociotechnical system, rather than simply a technical system
(Stephens et al., 2013). This entails grappling with issues beyond technical and economic
feasibility, such as colonial power relations (Cozen, Endres, Peterson, Horton, & Barnett, 2018),
socially inclusivity (Sovacool et al., 2015) and political opportunities for stakeholder participation
(Rand & Hoen, 2017). Environmental communication scholars have made valuable headway in
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understanding how nonparticipation in decision making processes (Martin, 2007), reinforcement
of neo-colonial relationships (de Onís, 2018) and failure to account for place attachment (DevineWright & Howes, 2010) may contribute to social malaise surrounding energy systems.
Working from an awareness of this malaise, we posit that a deeper understanding of
communication among scientists and engineers (hereafter professionals) may diminish the malaise
and consequent sense of incommensurability, between energy professionals and lay people (Fuller
& Collier, 2003; Sismondo, 2008).

Focusing on internal communication can contribute

fundamental insights into professional communicative practices (Ceccarelli, 2013b). This is of
great value for those interested in minimizing marginalizing practices such as the deficit model of
communication (Peterson & Horton, 2017), definitional hegemony (Martin, 2007), and a “decide,
announce, defend” strategy for energy deployment (Yosie & Herbst, 1998, p. 24). These
communicative pitfalls may lead to a loss of public support, which is required for deployment of
LCET options (Rand & Hoen, 2017).
In this paper, we examine LCET professionals’ internal communication to glean insight
into how they relate to stakeholders. We selected the wind and nuclear energy industries, both of
which have reached sufficient maturity in the United States to produce energy at commercial scale.
The two also differ in many important dimensions, including the definition of wind as a renewable
resource that can be deployed via in both centralized and noncentralized fashion, whereas nuclear
energy is defined as nonrenewable, and its deployment requires centralized administration
(Stephens et al., 2014). The present study examines how wind and nuclear energy professionals
characterize environmentalists when participating in informal professional contexts constituted by
professional conferences. Environmentalists constitute one of energy’s most active groups of
stakeholders. LCET professionals may need to identify and communicate potential areas of
synergy and remediate contentious topics that need targeted communicative remediation.
This study offers several contributions to energy communication scholarship and science
and technology studies (STS). It responds directly to Endres et al.’s calls for analysis of “internal
professional-to-professional communication practices among energy technology professionals—
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for example, conference talks, face-to-face conversations, and laboratory cultures” (2016, p. 430)
and “comparative studies across energy resources [which] would allow energy communication
researchers to discern broader themes of the energy landscape” (Endres et al., 2016, p. 432). This
study focuses exclusively on the utterances of individuals working within the LCET industries of
wind and nuclear energy who are formally educated and credentialed in engineering and the natural
(physical and life) sciences. Furthermore, we collected all data from these industries’ professional
conferences. As such, the data are utterances of LCET professionals directed to professional
colleagues. It also responds to calls for up-stream studies wherein researchers explore ongoing
processes in hopes of addressing science policy issues in a timely manner (Collins & Evans, 2002;
Herndl, 2017).
The focus on discourse of LCET professionals also positions the study to contribute to STS
scholarship. Social dimensions of the creation of scientific knowledge are at the center of STS.
Similar to rhetorical and argumentation analyses, this approach highlights the disputability, or
contingency, of scientific knowledge. Insights from STS should, therefore, create bridges between
the technocratic elite and laypeople who desire accountability from said experts (Fuller & Collier,
2003; Sismondo, 2008). Given its avowed consciousness of the intrinsically ideological
dimensions of scientific knowledge, the proliferation of claims that STS produce obscure, even
incomprehensible, results is particularly ironic. In response, scholars with such diverse (and
sometimes conflicting) theoretical underpinnings as Fuller, Latour, and Sismondo have joined in
calling for a more transparent and engaged program of STS scholarship (Fuller & Collier, 2003;
Latour, 2010; Sismondo, 2008). Our study responds to this call by including the intrinsically
ideological dimension of rhetorical analysis to enable a discussion that is both theoretically rich
and politically relevant (Sismondo, 2008).
Lastly, the study makes a methodological contribution to the SPEED framework (Stephens
et al., 2013) by demonstrating bifurcation of the cultural function of sociotechnical systems
between self-identification and characterization of others. This expands the research potential of
SPEED to enable deeper cultural exploration than was originally envisioned, while maintaining a
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systematic perspective that enables the researcher to focus on cultural dimensions without
wrenching them from their larger social context.
The paper compares and contrasts characterization of environmentalists across two LCET
energy industries. It identifies areas in which wind and nuclear scientists and engineers most
negatively characterize environmentalists, to enable discussion of targeted interventions that may
ameliorate or transform existing conflicts. It also identifies areas where LCET professionals
positively characterize environmentalists (while recognizing them as other), signaling towards
possible opportunities for coalition building. The value of such analysis lies largely in its heuristic
potential to signal toward possible coalitions as well as elucidating the most fraught areas of
contention between LCET professionals and environmentalists.
In the following section, we briefly summarize relations between environmentalists and
wind and nuclear industries in the United States. The methods section explains how data were
collected, coded, and further analyzed. We then summarize the results of our analysis, followed
by a discussion that explores possible social significance of our results within the context of STS
and environmental and energy communication research. Finally, we note related topics that extend
beyond the confines of this study and suggest how these topics and other considerations might
guide further research.
LITERATURE REVIEW
We used the Socio-Political Evaluation of Energy Deployment (SPEED) (Stephens et al.,
2013, 2008) as the framework for organizing data. This framework provides a guide for examining
system level energy change as a sociotechnical process. It operationalized Luhmann’s (1989)
social system theory by explicitly naming cultural, economic, environmental (science), legalpolitical, and technical functions as necessarily intertwined within any important sociotechnical
endeavor. Stephens et al. (2013) further note the importance of identifying positive and negative
tones, often discursively described as benefits and risks or benefits and costs. We followed suit in
assessing tone for each unit. Although an exhaustive review of the literature surrounding these
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industries is beyond the scope of this study, we now provide a brief overview of relevant literature
regarding technical, political, economic, environmental, and cultural factors regarding the of the
wind and nuclear industries and their relationship with environmentalists. The focus herein is on
how these social functions may contribute to relationships between environmentalists and LCET
professionals.
Wind Energy
The wind energy industry has a complicated relationship with environmentalists. Aesthetic
considerations are often used to argue against wind farm deployment (Devine-Wright & Howes,
2010; Stein, 2012), and concern over vulnerable species may contribute legal roadblocks to
deployment (Grosh, 2017). On the other hand, as detailed by Sine & Lee (2009) the U.S. wind
industry owes some of its growth to the support of environmentalists.
Wind energy is one of the oldest energy generation methods. It has been used for a variety
of purposes including pumping water for basic food production (DOE, 2011). However, the use of
wind turbines to generate electricity had to wait until 1891, when James Blyth filed his patent for
the first electric wind turbine (Price, 2005). Wind power is generated by harnessing naturally
flowing wind currents which turn the blade of large turbines to generate electricity (Stephens et
al., 2014). It is a variable resource that only produces electricity when the wind is blowing
(Stephens et al., 2015).
In the 1980s one of the world’s first windfarms was installed at Crotched Mountain, New
Hampshire, U.S. (AWEA, 2019c). Wind energy has since been deployed to produce electricity
across the globe, particularly in developed nations in Europe and the U.S., and has grown to
provide over 310,000 MW of clean energy with some estimating “that wind could ultimately
provide between 20 and 50 percent of total global electricity” (Stephens et al., 2014, p. 111). The
deployment of Block Island, the first commercial-scale offshore windfarm in the U.S., has
produced considerable professional and public attention to the U.S. wind industry (Schlossberg,
2017).
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Wind energy can play a key role in climate change mitigation (Gambhir et al., 2017) and
is generally supported by environmentalists (Rand & Hoen, 2017). Klick and Smith (2010) identify
the lack of greenhouse gases and other pollutant emissions as the most salient advantage of wind
energy. However, there are environmental concerns for wildlife and human health surrounding
wind energy. Avian collisions with turbine blades and transmission lines are of great concern for
conservationists (Rand & Hoen, 2017). Conservation groups tend to agree, however, then when
accounting for the lack of emissions and pollutants, wind turbines are much less harmful to birds
than fossil fuel power energy generation (Sovacool, 2013)
The benefits and risks wind energy poses to the environment has led to a split between
environmentalists for and against wind energy deployment. Stein (2012) notes that
environmentalists’ relationship with clean energies such as wind may create schisms within their
communities. The development stages of the Cape Wind project, a proposed wind farm proposed
to be sited off the coast of Cape Cod is a prime example of these schisms. According to Stein
(2012), the Sierra Club saw their membership divided over Cape Wind when their national
membership, along with the Union of Concerned Scientists, supported the project while local
community members opposed it because of concerns over aesthetics.
Stein (2012) notes that, although wind energy professionals may self-identify as advocates
for clean energy they may find the objections of other environmentally minded individuals
“nettlesome and embarrassing” (Stein, 2012, p. 50). In such cases, wind energy professionals may
negatively characterize environmentalists for being overly attentive to aesthetics and small-scale
environmental issues like the health of a single species or habitat.
Despite all this, wind energy professionals have numerous opportunities to ally themselves
with environmentalists. Sine and Lee (2009) found that the support of environmental groups
created a market demand which offset some of the economic barriers of being a nascent energy
industry. They note that this support extends beyond economics. “By challenging the status quo
and promoting a new set of assumptions, norms, values, and regulations, social movement
organizations can shape which opportunities are salient to entrepreneurs” (Sine & Lee, 2009, p.
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125). As such, the wind industry has seen culturally and politically oriented benefits from the
mobilization of environmental groups. Stein and Lee (Stein & Lee, 2009, p. 217) claim these
groups provide “a social infrastructure through which information and resources flow [and
encourage] favorable regulatory environments”. Environmentalists, then, have shown, despite
their divided stance, their ability to be an asset to the deployment of wind energy. We explore
similar factors that have shaped the nuclear energy industry’s relationship with environmentalists
in the following section. Given this sociotechnical context, we posited that, while wind energy
professionals would sometimes characterize environmentalists negatively, this would be less
evident than negative characterization of environmentalists among nuclear energy professionals.
Nuclear Energy
Human use of nuclear energy dates to Chicago in 1942, where a group of scientists gathered
to create the first nuclear reactor capable of producing a sustained chain reaction (DOE, 2011).
While this was a milestone for the development of nuclear weapons, it also pointed to the ability
to develop nuclear energy as the “self-sustaining chain reaction creates a great deal of heat, which
can be used to help generate electricity” (DOE, 2011, p. iii). Nuclear generators use the heat form
self-sustaining chain reactions to heat water and then work like an ordinary steam generator to
move a drive shaft to create electricity (DOE, 2011). The nuclear industry in the United States has
grown to include “99 operating commercial nuclear reactors across 61 nuclear sites” (Energy
Information Administration, 2018).
Peacetime development of nuclear energy was supported by the U.S. government though
the creation of the Atomic Energy Commission in 1946 (DOE, 2011). This was followed by the
American Energy Act of 1946 which “enabled the Commission to encourage private industry to
build its own nuclear plants, using fissionable material leased from the Government.” (Buck, 1983,
p. 7). Peacetime uses for nuclear technology were then idealized by President Eisenhower in his
1953 speech “Atoms for Peace” (Medhurst, 1987). The “bipolar oscillation between fear and hope”
associated (van Munster & Sylvest, 2015, p. 791) with nuclear technologies served as the exigence
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for Eisenhower’s Atoms of Peace program which differentiated between the devastating power of
weaponized atomic technology and the marketable possibilities of atomic energy. Aided by
domestic propaganda such as the Our Friend the Atom Campaign, nuclear energy was framed as
“a symbol of progress that should power the American way of life” (van Munster & Sylvest, 2015,
p. 792).
Kim et al. (2013) note that in the wake of nuclear disasters negative perceptions are
exacerbated by both distance and proximity effects. Distance and proximity effects are inversely
related. Proximity effects are consistent with information that individuals who reside near sites of
nuclear disasters incur more radiation and are thus at more risk of negative environmental and
health effects (Renn, 1990). The distance effect, on the other hand, may lead to decreased support
for nuclear energy following a disaster because a lack of personal experience and concrete
information exacerbate fears in people watching from afar (Kim et al., 2013). Kim et al. (2013)
found the distance effect on the acceptance of nuclear energy after the Fukushima accident to be
greater than the proximity effect. For all these reasons, the nuclear industry invests great energy to
highlight positive aspects of nuclear energy.
Like the wind energy industry, the nuclear energy industry frames itself a possible solution
to climate change (Bickerstaff, Lorenzoni, Pidgeon, Poortinga, & Simmons, 2008). This reframing
of nuclear energy as beneficial to the environment has a long history which stretches back to the
1970s when the Nixon Administration proposed nuclear power as clean fuel that could enable the
United States to produce energy needed for future development (Buck, 1983). These utopian
visions minimize or ignore the possible environmental damage which would result from reactor
failure or uranium mining, as well as the challenge of finding robust disposal sites for nuclear
waste (Johnson, Newman, & King, 2017). Nonetheless, the prospect of bountiful, clean energy
generation has attracted some environmentalists.
Van Munster (2015) notes that is a faction within the British environmentalist community
is intensively supportive of nuclear energy. High profile activists such as Mark Lynas (2012)
maintain that nuclear energy, just as wind energy, is essential for climate change mitigation (Lynas,
53

2012, para. 1). Furthermore, films like Pandora’s Promise “present the boon of nuclear energy as
virtually boundless and its risks as technologically manageable” (van Munster & Sylvest, 2015, p.
790). Efforts to move the public conversation of nuclear energy away from issues of risk to issues
of technologic prowess and energy affluence are central to the identity of the nuclear energy
industry.
Confidence in the robustness of nuclear energy technologies is highlighted by Rothman &
Lichter (1987) who postulate that scientists who declare nuclear technology to be safe are immune
from ideological and economic influence. Conversely, scientists and members of the lay public
who claim nuclear technology poses safety risks hold “views about nuclear energy [that] correlate
with political ideology” (Rothman & Lichter, 1987, p. 385). Furthermore, Rothman & Lichter
(1987) assert that media are misinformed and craft representations of nuclear energy around
ideologies propounded by ignorant stakeholders outside of the nuclear industry and scientific
community.
The characterizations of stakeholders outside of the industry as uniquely ideological
(Rothman & Lichter, 1987) may contribute to hostility between environmentalists and nuclear
energy professionals. Further, the gravity and wide media coverage of nuclear disasters place the
relationship between the nuclear energy industry and environmentalists on precarious ground (Kim
et al., 2013). As such, we expected that nuclear energy professionals would be more likely than
wind energy professionals to characterize environmentalists negatively. This brief review uses
wind and nuclear energy to illustrate how the political, economic, cultural, technical, and
environmental concerns involved in energy deployment are connected though complex social
relationships.
METHODS
Study Context: Wind and Nuclear Energy Conferences
This study examines the communication of wind and nuclear energy professionals in the
context of their professional trade conferences. These conferences are a prime location to become
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acquainted with the state of the science and technology. Topics discussed at these conferences
range across topics such as cutting-edge technologies, shifting policies regarding permitting and
leases, economic incentives, basic physics concepts, and environmental impact assessments.
Additionally, these conferences are forums for energy professionals to express their identities as
members of LCET industries.
Data concerning nuclear energy professionals were collected at American Nuclear Society
(ANS) conferences held between 2015 and 2016. The ANS defines itself as “a not-for-profit,
international, scientific and educational organization… [whose members] recognized the need to
unify the professional activities within the various fields of nuclear science and
technology.”(“About ANS,” 2018). Recent conferences has seen the emphasis of nuclear energy
as a solution to climate change with taglines like “Nuclear Technology: an essential Part of the
solution”, “Nuclear: The Foundation of Sensible Policy for Energy, Economy, and the
Environment”, and “Nuclear Science + Technology: Imperatives for a Sustainable World” (“ANS
Meetings Archive,” 2019)
Data concerning wind energy professionals were collected at American Wind Energy
Association (AWEA) conferences from 2015 to 2016. Similar to ANS, this association serves as
an advocacy, informative, and networking site for professionals in the wind energy (AWEA,
2019a). Additionally, AWEA promotes technical innovation, political advocacy, and the virtues
of sustainable, clean energy throughout the development and deployment of wind energy (AWEA,
2019b).
Sample and Data Collection
We used purposive sampling to select participants while attending AWEA and ANS
conferences. Data collection was conducted after securing IRB approval from both the University
of Texas at El Paso (771749-1) and the University of Utah (00066597). The data, audio recordings
of panel sessions and addresses (sessions herein), and individual long form semi- structured
interviews (interviews herein), were recorded digitally. Participant’s names and gender were
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collected but are not included in this report. Participants’ positions (i.e., job titles) and professional
field were collected and later used to filter out utterances from participants who were not formally
trained in natural science or engineering.
The final sample size was 310 participants, 158 of whom were from the nuclear industry
and 152 from the wind industry. We analyzed 44 interviews with 21 from the nuclear industry
and 23 from the wind industry. We analyzed utterances from 87 sessions, with 45 from the nuclear
industry and 42 from the wind industry.
Data Preparation
Audio files were professionally transcribed. Once the text transcripts were received, a team
member confirmed the accuracy of the transcripts by reading while listening to the original audio
to correct any misinterpreted words or sentences and identify words marked as ‘unintelligible’.
Transcripts were then broken down to the utterance level, the unit of analysis for this study, and
each was given a unique label. At this point participant’s names were removed from transcripts
and replaced by a three-digit number. A key for the speaker tags was kept in a separate file. After
completing the transcript processing, a team member reviewed each transcript to ensure accuracy
before importing to NVivo 10.0 qualitative software (QSR International, Doncaster, Victoria,
Australia).
Socio-Political Evaluation of Energy Deployment Framework
Each code was derived from a SPEED function, and coded with either a positive or a
negative connotation indicating a possible benefit or risk to the wind or nuclear industry. We
summarize the coding rules below based on Stephens et al. (2013). The codes were set up as count
data, indicating how many times each speaker spoke an utterance that matched a code.
Political/Legal
Political/legal functions have to do with the political structures currently in place.
Political/legal functions refer to the laws and regulations that are codified representations of
cultural norms. They may focus on efforts to change or maintain laws and regulations. Examples
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of how this code is articulated include the National Environmental Policy Act, renewable portfolio
standards, lease agreements, court proceedings, feed-in tariffs, and net metering policy. Persons
holding political office who use their position to champion the industry often represent political
benefits. Sudden changes of policy, on the other hand, often represent risks.
Technical
Technical functions are articulated through technological advancement that facilitates
human control over the natural world. Technological advances of interest to our informants tended
to enhance feasibility for deployment of low carbon (nuclear, hydroelectric, geothermal, wind, and
solar) resources, increase robustness and efficiency, and decrease costs. Technology is often
referred to positively by emphasizing its robustness, efficiency, or decreased cost. Risk involving
technology can be evoked by concern over sub-par materials and design. Explicit mentions of
individual technologies such as “radio isotope power systems” and “vertical axis wind turbine”
were coded as technical.
Economic
Economic functions include monetary profit and loss, which represent the ability to pay for
relevant products and human capital. They are articulated in a variety of ways, including new
investors, tax incentives, diminished cost of technology, economies of scale, and grid parity.
Simple mention of words such as investment, jobs, and labor, do not, however, automatically
trigger the economic code. These utterances need to be linked to either increasing (benefit) or
decreasing (cost) the ability to pay for desired resources. Economic functions could refer to costs
and benefits for the energy industry, as well as those primarily targeting energy consumers.
Environmental
Environmental functions encompass issues pertaining the biophysical system inhabited by
human society. The relationship of human society and its environment is articulated through terms
and phrases that are scientifically oriented. This includes environmental processes influenced by
human society, such as GHG emissions, species extinction, deforestation, and sea level rise) as
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well as environmental influences on human health, such as respiratory illness brought on by
atmospheric pollutants, food shortages brought on by droughts, and deaths caused by hurricane
damage. An utterance about property loss caused by hurricane damage illustrates a case when an
utterance would have been coded as both economic and environmental.
Cultural
Cultural functions are articulated in utterances about what it means to be part of a particular
community. Culturally coded utterances typically mentioned beliefs and values, as well as norms
that had not been legally codified. For this analysis, we further bifurcated the cultural code into
identification and characterization.
Utterances coded as identification, or articulation of in-group culture, focused the identity
of LCET professionals, especially those who identified as nuclear energy professionals and those
who identified as wind energy professionals. These utterances were conveyed through descriptions
of in-group practices, values, and beliefs.
Utterances coded as characterization described cultural practices, beliefs, and values of
others, or people who existed outside the communities of these LCET processionals. Examples of
others include politicians, regulators, non-energy businesses, media, and the public. The most
frequently characterized others, however, were environmentalists or conservation groups. This led
us to focus on understanding characterizations of environmentalists. Because characterization is
nested within culture, all characterizations of environmentalists are coded as culturecharacterization, and further specified as referring to environmentalists. In addition to the word,
“environmentalist,” coders searched for phrases such as “wildlife conservation,” “anti-nuclear
activist,” and “bird strikes”. Negative characterizations of environmentalists often revolve around
claims of irrationality and ignorance, while positive characterizations of environmentalists often
revolve around situations where environmentalists have advocated for LCET.
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Content Analysis
Before conducting formal analysis two coders assessed intercoder reliability
(Krippendorff, 2018). For each industry (nuclear and wind), a team of 2 coders independently
coded utterances until acceptable intercoder reliability was achieved across all categories with
weighted Cohen’s kappa (Cohen, 1968). Problem areas were discussed, and further detail was
added to the codebook to prevent similar disagreements in the future. The wind data team required
351 utterances to achieve acceptable intercoder reliability (ĸ = 0.94), while the nuclear data team
required 1,273 utterances to achieve acceptable intercoder reliability (ĸ = 0.79). Coding was then
completed using NVivo 10.0 qualitative software (QSR International, Doncaster, Victoria,
Australia).
For content analysis, coders followed a multi-step process with each utterance. (1) First,
each utterance was read individually to determine whether the utterance pertained to their industry
(either nuclear or wind energy). Utterances that pertained to the (nuclear or wind) industry were
then coded, using the basic SPEED categories. All utterances could be coded into as many
categories as applicable. (2) Utterances that were coded as cultural were further split into
identification and characterization. (3) Those coded as culture-characterization were further
examined to discover whether the subject being characterized was referred to as an
environmentalist (or environmentalist group). (4) Finally, each utterance that had been coded as
culture-characterization-environmentalist was then identified as either negative or positive.
Thematic Analysis
We used the utterances coded as cultural-characterization-environmentalist to conduct a
thematic analysis guided by grounded theory (Strauss & Corbin, 1994). We exported and printed
these utterances by industry (nuclear or wind) and by positive or negative tone. We then cut the
printed utterances into strips and grouped them into common themes. When we needed additional
context to clarify an utterance’s meaning, we sought that context by returning to the original
transcripts. We then repeated the process to assist in deciding which themes were sufficiently
salient to report.
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RESULTS
Both wind and nuclear professionals consider their industries’ low carbon emissions to be
a primary reason why policy makers and the public might prefer them to fossil fuel energy
generation industries. Further, they realize that most people simply use energy, but do not think
about its source (Stephens et al., 2014). Consequently, they recognize the benefits of coalitions
with environmentalists, many of whom consider and discuss energy sources. Nonetheless, as with
any project, deployment of nuclear and wind energy often encounters pushback from the public,
and environmentalists particularly. We found that utterances exhibiting both positive and negative
characterizations of environmentalists frequently focused on cultural dimensions, but also
overlapped with other SPEED functions. Further, characterizations of environmentalists appeared
to be contingent on the historic relationships between each industry and society. Thus, we describe
characterizations of environmentalists by nuclear and wind professionals separately. The
significance of each industry’s utterances and how they inform potential outreach efforts and
policy implications are explored further in the discussion. We first report how wind energy
professionals

negatively

characterize

environmentalists,

followed

by

their

positive

characterizations of environmentalists. We then turn to nuclear energy professionals’ negative
characterization of environmentalists, and conclude with a report of their positive characterizations
of environmentalists.
Negative Characterizations by Wind Professionals
Wind energy professionals negatively characterize environmentalists in several ways. They
describe environmentalists as basing their opinions on unreliable information, which leads them
to overreact to unverified claims about negative health effects of unfamiliar stimuli such as the
sound of moving wind turbines. They also characterize environmentalists as being irrationally
attentive to changes in the viewshed, with opposition arising because the culturally accepted image
of their place does not include wind turbines.
Wind professionals also characterize environmentalists as being ill informed and either
unwilling or incapable of evaluating evidence to form knowledgeable opinions about how sensory
60

impact from wind energy infrastructure may affect them. As one wind professional noted, “there’s
some kind of crazy sort of literature or websites really, it’s not even literature on how you can have
health impacts from wind turbine noise and all this stuff” (WP085). This quote illustrates the
characterization of environmentalists as basing their opinions on unreliable information, and either
unwillingness or inability to obtain reliable information on which to base their opinions.
Later, this participant added, “they have this mix of information coming in and they select
it by some unknown process, or they say, ‘I’m afraid it’s going to be noisy or its going to cause
problems’” (WP085). The description of using an “unknown process” to select information to be
used as the basis for decisions shows just how illegitimate the wind professional considers
environmentalists’ knowledge, as well as the professional’s negatively skewed perception of how
environmentalists define reality.
This negative axiological and epistemological judgement extends to how some wind
professionals characterize environmentalists’ concerns for marine wildlife. Another participant
observed that anti-wind environmentalists “latch on to infrasound and low-frequency noise [and]
it’s very hard to give them a straight answer, ‘cause I can’t hear it” (WP145). The informant went
on to explain that, “they say they feel it, [and so] one of our big issues will be marine mammals,
which may not be a real issue. But in some areas a very real perceived issue” (WP145; emphasis
in audio file). This statement highlights wind professionals’ belief that environmentalists base
their concerns on inappropriate information. In this case, the professional viewed the person’s
embodied experience as irrelevant. Rather than characterizing environmentalists’ claims to have
experienced the soundwaves as false, our informant argued that the extension of that experience
to the assumption that sound would negatively impact marine mammals was made without
evidence. Therefore, our informant explicitly differentiated reality from perceived reality in his
explanation. Framing environmentalists as reliant on unverified claims may signal that it is not
worth debating issues with them.
In addition to characterizing environmentalists as ill-informed and irrational, wind
professionals characterized environmentalists as unfamiliar with wind energy technology. Our
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informants maintained that environmentalists sometimes oppose wind energy because of
unfamiliarity with the specific technologies in play, not merely from a general lack of information.
Furthermore, wind energy professionals maintain that environmentalists’ unfamiliarity may lead
to fantastic fears among environmentalists who have not experienced wind energy technology.
Another of our informants told us that, “unless people are used to seeing them or have been around
them [wind turbines], they have these misconceptions or are fearful of them, or are uncertain”
(WP108). This informant went on to link environmentalists’ lack of familiarity to their health
concerns: “People are concerned about detrimental health effects to infrasound and a lot of these
fears stem from . . . being unfamiliar with the technology” (WP108). These negative
characterizations of how environmentalists understand wind energy were largely based on our
informants’ expressly stated culture of valuing verifiable evidence and logical argument as the
basis for claims about reality.
The same approaches to knowledge and reality also informed how our informants
characterized environmentalists’ opposition to aesthetic, especially visual and audio influences of
wind energy installations. Several informants contrasted the Cape Wind Project with Block Island
when explaining how environmentalists could threaten the wind industry because of aesthetic
concerns. As one stated:
In the case of Block Island…People there had much more of an ethic around being energy
independent and relying on renewable energy than they did around whatever visual
obstructions these turbines would present. So huge win there, unlike Cape Wind and
putting the turbines in front of people who didn’t want to look at it. (WP027)
Visual impacts are not limited to offshore windfarms. Wind energy professionals are also
concerned that environmentalists may threaten on-shore wind farms on the same grounds. As one
participant noted, “we have turbines in the mountains in the beautiful landscape…. Most people
don’t like that. So, they think it’s destroying beautiful surroundings in nature, which has been there
forever” (WP139). Here, our informant characterized environmentalists as being driven by cultural
connections to place. Settings that people identity with, whether because of long habitation or other
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reasons, gain personal significance over time. In this case, wind energy professionals negatively
characterize environmentalists as viewing wind technology as a threat to preserving landscapes
they believe to be pristine and timeless.
Positive Characterizations by Wind Professionals
Our informants from the wind industry often characterized environmentalists in positive
ways. As one remarked, there are “a lot of environmental organizations, ocean-oriented
organizations, wildlife organizations that are very supportive of offshore wind based on what we
know from the European experience” (WP118). This illustrates a belief expressed by many of our
informants that they share important values with environmentalists.
Another extended this idea when speaking about the commitment of young
environmentalists, who “go for having jobs in the renewable energy sector. They would not work
in [any] other sector” (WP037). In cases such as this, our informants positively characterized
environmentalists as potential colleagues who may even join their community.
Our wind informants also told us about ways that international environmentalist
organizations supported the wind industry. The following excerpt illustrates their belief that
successful collaboration with environmentalists can result in safer deployment of wind technology
for wildlife and new insights for wind professionals.
In October of 2013, there was an agreement signed between some conservation
groups and the developer, to avoid pile driving and spraying in order to not impact
Right whales that were known to be in the area at that time… It’s an important
example of how important it is for developers working with stakeholders to really
gain a greater understanding of what their issues are. (WP012)
This excerpt illustrates the extent to which wind professionals are willing to cooperate and
collaborate with environmentalists. Further, the phrase, “that were known to be in the area at that
time,” demonstrates that wind professionals sometimes characterize environmentalists as being
properly informed rather than misinformed. In this example, the informant also indicated that the
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wind community benefited from obtaining cultural knowledge of the environmental community
when noting, “how important it is for [wind] developers working with stakeholders to really gain
a greater understanding of what their issues are”. Environmentalists may provide cultural and even
locally sourced environmental knowledge that developers lack at the outset of project planning.
In addition to knowledge, informants also noted that environmentalists’ support for wind
energy may encourage a more favorable economic and political atmosphere for wind energy
deployment.

Some noted that environmental interest in renewable energy may bolster the

economic foundation of the wind industry. For example, they referenced situations where
environmentally oriented energy consumers supported wind energy and were willing to pay a
premium for its delivery. “You have people volunteering to pay higher electric bills because they
want renewable power” (WP133). As another participant described, they “go out and they buy
renewable energy on a voluntary basis. They buy the renewable energy credits from a solar project
or from a wind project or from a portfolio of renewable energy projects” (WP118). Many of the
wind professionals we listened to and spoke with eagerly described how important
environmentalists who seek opportunities to purchase clean energy are to their customer base, and
described them as a cultural force that brought positive industry to the wind industry. As one
informant enthused, “I’ve been in businesses that, you know, will have a sticker on the window,
right? 100% wind-powered… So, if you have positive public opinion and you have the country
pushing there, the policy will take care of itself” (WP133).
Positive characterizations of environmentalists revolved primarily around their positive
perception of and support for the wind industry. That is, they were positively characterized if they
were already an ally, deferred to scientific expertise, or demonstrated an understanding of the
environment grounded in scientific rationality.
Negative Characterizations by Nuclear Professionals
The nuclear industry is an established industry whose missteps can result in untold
devastation. Understandably, environmentalists often oppose nuclear energy deployment.
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Consequently, nuclear energy professionals characterize environmentalists negatively with much
more intensity than do wind energy professionals. Our informants from the nuclear energy industry
characterized environmentalists as immoral and dogmatic while belittling them.
Nuclear energy professionals’ disdain for environmentalists became apparent through their
vitriolic rhetoric when characterizing environmentalists as immoral by citing their dishonesty, their
strategic use of visual rhetoric, and holding ulterior motives. The following excerpt illustrates how
nuclear energy experts characterized environmentalists as dishonest: “The Department of Energy
people certainly make mistakes, but they don’t lie overtly the way the environmental movement
lies explicitly, and I found that this was nothing that I could accept; I think it’s wrong” (NP157).
By characterizing environmentalists as a unified, lying ‘environmental movement’, this nuclear
professional made a negative moral judgment on environmentalism as a whole.
Nuclear professionals also characterized environmentalists as strategic, cunning, and
duplicitous, when advancing their agendas. One participant lamented the veiled interest held by
River Keeper, an environmental organization opposed to the Indian Point nuclear power station
outside of New York City. This participant posited that River Keeper’s “biggest beef” was the loss
of fish eggs when water for cooling the plant is extracted. However, instead of transparently
arguing for wildlife conservation, River Keeper alludes to the possibility of a nuclear incident.
Are you really going to motive a lot of people by saying, ‘Indian Point sucks up
fish eggs and makes it so there’s less fish for us to catch in the river’? No. they say,
‘Indian Point is 35 miles from Midtown Manhattan and what if something
happens?’ So, they make arguments that are not at the core of what they’re
concerned about. (NP141)
This statement illustrates characterizations of environmentalists as duplicitous, with their
expressed concerns being used to hide their more selfish reasons. Framing environmentalists as
duplicitous, nuclear professionals may make it easier to justify disregarding their opposition to
nuclear energy as nothing more than a sly tactic driven by an ulterior motive.
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In addition to being untrustworthy and duplicitous, nuclear professionals also characterized
environmentalists as immoral when acting strategically. In the following example, an informant
indicated that environmentalists’ choices of how to represent nuclear scientists functioned as
propaganda against nuclear professionals.
Their scientist for the renewables is this attractive female, you know, ambiguous
ethnicity female; whereas the nuclear person is a white male scientist, and
everything is intentionally made to look [like] it’s out of the 1950s…using that to
exploit that is a propaganda machine, and that just made me so angry. (NP009)
This informant was describing a segment shared by Greenpeace, and had interpreted the segment
as a calculated effort to alienate members of the lay public from nuclear energy, while encouraging
them to identify with renewable energy, or at least to find it attractive by showing an “attractive
female, with “ambiguous ethnicity”. Informants from the nuclear energy industry, then,
characterized environmentalists as immoral liars with turbid motives who use propaganda to
misrepresent the nuclear energy industry.
Another common theme found in nuclear energy professionals’ characterizations of
environmentalists is that they are so steadfast in their opposition that it is nigh impossible to change
their minds. These characterizations malign environmentalists for being ill informed and signal
nuclear professionals’ contrasting rationality when approaching environmental issues. For
example, one informant noted environmentalists “have a different experience base a different
values system. . . . I mean, there's going to be some people that you're never going to change their
minds” (NP059). This excerpt illustrates how nuclear professionals characterize environmentalists
as being either unwilling or incapable of change.
Nuclear professionals also characterize environmentalists as selfish and radical though the
use of pejorative and hyperbolic terms such as NIMBY (not in my backyard) and BANANA (build
absolutely nothing anywhere near anyone). These terms carry a negative connotation of
selfishness. NIMBY is a pejorative term for individuals who may support a technology or
infrastructure otherwise but are unwilling to have it cited near them (Devine‐Wright, 2009). The
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following excerpt illustrates how nuclear professionals use these terms to characterize
environmentalists. “The NIMBY crowd or my personal favorite, the BANANA crowd - you know
the “BANANA” acronym, right? That are sort of against everything; you can’t argue that. They
will always have an answer” (NP141). Characterizing environmentalists as BANANAs points
toward their perceived radical position against development. The use of these pejorative terms
highlights just how stubborn and unreasonable some of our informants believed environmentalists
are. Nuclear professionals who subscribe to this belief are unlikely to see the point in engaging
with environmentalists’ because such engagement will not lead to any changed perceptions.
Controversy surrounding Indian Point is also at the center of how nuclear professionals
characterize environmentalists’ lack of knowledge as an insurmountable obstacle. Regarding
concerns for wildlife health in the Hudson River, our informants did not “entirely disagree,” but
they asserted that, “there’s no scientific argument that [we can] make that’s going to satisfy
[environmentalists] because they don’t care. They don’t care how safe nuclear power is” (NP141).
Another participant’s words resonated with this claim: “I think a lot of the anti-nuclear groups
were not happy that nuclear was included [in the EPA Clean Power Plan 2014] at all” (NP147).
The characterization of environmentalists as dogmatically opposed to nuclear energy indicates that
the possibility for collaboration between the nuclear energy industry and environmentalists who
do not already favor nuclear energy is very slight.
Lastly, nuclear professionals belittled environmentalists. One informant recalled an
experience with Helen Caldicott, a well-known anti-nuclear activist and author. First, the
informant diminishes the rigor of Caldicott’s work by recalling an interview where she said she
had, “just published a [book] a short time ago, and [she] had worked or two weeks to get that book
together.” He reported responding to her by saying, “Helen, it takes me two weeks to just check
one of my calculations.” The condescending tone of this reported interaction implies that the rigor
of nuclear science outweighs anything an environmental, anti-nuclear activist might write. The
informant then went on to recount another incident where he sat on a panel with Caldicott and
Henry Kendall for PBS one year after the Three Mile Island accident. The participant introduces
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Kendall, a celebrated particle physicist who won the Nobel Prize in Physics in 1990 (Oliver, 1999),
into his anecdote as the “Heir to the Kendall Oil [Company]” who “really got into this anti-nuclear
campaign and, he funded NRDC [Natural Resources Defense Council], and a lot of the other antinuclear organizations” (NP100). Our informant described Caldicott as Kendall’s “sidekick”
(NP100), and then recounted Caldicott leaned over to Kendall and said,
‘Henry, I've got some information about proto-actinium, which is a fission product,
and, I am,’ she went on for about 10 more seconds. And, Kendall turned to her, and
said, ‘Helen, shut the fuck up about proto-actinium, you don't know anything about
it.’ End of conversation. It’s a game. (NP100)
This anecdote signaled that our informant found Caldicott’s failure to grasp basic scientific
concepts as humorous, and that it diminished her reliability as an information source. Thus, she
was relegated to being the “sidekick” of Kendall, who shared her anti-nuclear advocacy. Her lack
of familiarity with the physics undergirding nuclear energy relegated her to a secondary role, and
someone with limited standing in debates over nuclear energy. This worldview suggests that
environmentalists, who are rarely nuclear professionals, have no place in decisions about nuclear
energy installations. Furthermore, the informant’s labeling of this experience as a good story
indicates that he enjoyed observing apparent conflict between two high profile anti-nuclear
activists. Overall, our data suggest that nuclear professionals characterize environmentalists as a
danger to their industry, and a constraint on the possibilities for energy system transformation.
Positive Characterizations by Nuclear Professionals
Despite the palpable disdain in some nuclear energy professionals’ characterization of
environmentalists, others characterized environmentalists in a positive manner. First, some
informants explicitly described environmentalists as reasonable. Second, our informants split
environmentalists into those who are anti-nuclear activists, and those who are open to new
information or even pro-nuclear. Lastly, they indicated that environmentalists could be useful
partners.
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One informant noted that, “these people are not stupid, not at all.” When nuclear
professionals were not characterizing environmentalists as disingenuous, uninformed, dogmatic,
and extreme, they spoke about attempting to foster dialogue by trying to understand environmental
concerns. One informant went so far as to say, “If you understand where they’re coming from you
might get a little bit of a discussion.” This informant’s characterization of environmentalists as
generally unable or unwilling to engage in open dialogue still exists, as evidenced in the use of the
word “might”, and the specification that the possibility was for “a little bit” of discussion. Still,
this person recognized that environmentalists have concerns and worldviews worth understanding
to engage in meaningful discussion.
In some instances, nuclear professionals shared generally favorable characterizations of
environmentalists. For example, one informant told of a Sierra Club member who approached him
at a meeting held at Senator Dianne Feinstein’s (CA) office. The Sierra Club member approached
the nuclear professional and said, “this is very interesting, I’m glad I found a nuclear engineer to
talk to because I don’t know any nuclear engineers. Can you come and sit down and talk?” This
example flies in the face of the negative characterizations offered by most of our informants. Not
only does this anecdote include a friendly environmentalist, but he also is characterized as curious
and eager to converse about nuclear energy. The anecdote continued: “[Sierra Club Member]
mentions to me that just like how we [ANS] have internal difference, adversarial opinions, so do
they [Sierra Club]. That [Sierra Club] guy is sold on advanced nuclear reactors.” This excerpt
illustrates how nuclear professionals can move beyond negatively essentializing environmentalists
and recognize that their diversity of thought and opinion. The last detail to note here is that this
environmentalist received a positive characterization because he expressed curiosity about, and
eventually support for nuclear energy.
Nuclear professionals positively characterized specific environmentalists that supported
nuclear energy because it is a LCET. One participant explained, “In England, you’ll see that quite
a few of the environment groups have already embraced nuclear because they saw what coal from
Wales has done to their country.” This characterization indicates a recognition that
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environmentalists are capable of informing themselves about issues related to energy generation,
and to form opinions based on that information. A related aspect of positive characterizations of
environmentalists is that some of the positively characterized people were at some point against
nuclear energy. For example, one informant posed the rhetorical question, “how many
environmentalists, how many of those that were anti-nuclear at some point in your career have we
seen that have come around to recognizing, realizing it, even going around and professing the
benefits of nuclear energy for climate [change mitigation]” (NP084). These excerpts illustrate how
a few nuclear professionals characterize environmentalists as able to change their own mind and
not as trapped in anti-nuclear dogma.
Our informants characterized environmentalists who were capable of discussion and had
become supporters of nuclear energy as assets to their industry, or “allies when it comes to
communicating advocacy” (NP088). Public support by environmentalists can help nuclear
professionals raise their profile favorably. For these informants, environmentalists were “one of
the most prized third-party advocates that we [ANS] can have” (NP113). Here, environmentalists’
influence is not a threat. Rather, nuclear professionals recognize environmentalists as helpful to
the nuclear industry.
DISCUSSION
Nuclear and wind professionals characterized environmentalists both positively and
negatively. Positive characterizations centered around benefits to their respective industries and
negative characterizations focused on threats environmentalists posed. Themes common to both
industries are that environmentalists do not possess or use the appropriate information when
forming their attitude toward LCETs. Nonetheless, positive characterization indicates that
environmentalists are sometimes framed as potential assets and collaborators. The fact that cultural
values seem to drive most negative characterization of environmentalists by LCET professionals
leads us to suggest the potential of increasing understanding between these groups through
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stakeholder outreach efforts (Clarke & Peterson, 2015) that do not require winning an argument
or dominating environmentalist interlocutors (Foss & Griffin, 1995).
Negative Characterization by Wind Professionals in Context
Informants from the wind industry characterized environmentalists’ subjectivity as
inappropriate for discussions about energy development. Rand and Hoen (2017) highlighted the
importance of place attachment regarding opposition to wind energy deployment. Cape Wind’s
failure is a prime example of how the cultural significance of place, in this case the scenic
Nantucket Sound, can threaten the deployment of a wind farm. Failure to grant legitimacy to the
ways environmentalists may have come to value a place differently from the way energy
professionals value it sediments a tacit standard of objective reasoning that completely ignores
place attachment. This may intensify tensions over place disruption that surface between
environmentalists and wind professionals.
Wind professionals also bemoaned the information environmentalists used as the basis for
their attitudes and beliefs regarding wind energy. When providing this negative characterization,
they described environmentalists as ill-informed about sensory effects. For example, they note that
scientific literature has failed to connect low frequency sounds to deleterious health effects, (Rand
& Hoen, 2017), yet environmentalists continue to believe the sounds are harmful. Wind
professionals would prefer environmentalists base their opinions and attitudes toward wind energy
on professional literature, rather than the proliferation of un-vetted websites, personal intuition, or
fear of the unfamiliar.
Informants attributed much of environmentalists’ anxiety about wind energy to
unfamiliarity with wind energy technology. This attribution is consistent with the distance effect
(Kim et al., 2013), or the tendency of distance contributing to the lack of information people have
about an environmental risk, and leading to amplification of fear. This notion resonates with the
knowledge deficit model that assumers “ignorance is the basis of a lack of societal support for
various issues in science and technology” (Simis, Madden, Cacciatore, & Yeo, 2016, p. 401).
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Overreliance on the deficit model may shift resources away from further understanding of local
perceptions which have a considerable effect on acceptance and deployment (Peterson & Horton,
2017; Rand & Hoen, 2017).
Positive Characterization by Wind Professionals in Context
Wind

professionals

recognize

that

opinions

regarding

wind

energy

among

environmentalists and the overall lay public are generally favorable (Rand & Hoen, 2017).
Furthermore, informants noted that environmental organizations share similar interests with the
wind industry. For example, Greenpeace’s goal of 100% renewable energy (Craighill, 2019)
resonates with the wind industry’s ambition of reducing the need for fossil fuel energy generation.
Our analysis revealed that wind professionals are aware that a shared ethical commitment to more
environmentally responsible energy among themselves and environmentalists may function to
funnel environmentalists into jobs in the renewable energy sector, including the wind energy
industry. All of these indicate that wind professionals recognize environmentalists as fellow
travelers who are willing to actively support wind energy, whether it be though organizational
goals, lobbying for wind, or seeking a career in the wind industry. Whatever the case, wind
professionals can capitalize of this disposition to engage in strategic mobilization to benefit both
environmentalists and the wind industry (Peterson & Horton, 2017).
Negative Characterization by Nuclear Professionals in Context
Many nuclear professionals indicated a belief that, no matter what information they
provide, environmentalists will not change their negative views of nuclear energy. This stance
leaves no options for emerging from the stalemate between the nuclear energy industry and
environmentalists who actively oppose it. One of the rare informants to speak positively about
environmentalists characterized environmentalists as possibly acceptable because he had
interacted with one who expressed curiosity rather than hostility about nuclear energy. Of course,
the fact that this environmentalist reportedly became a supporter of nuclear energy also may be at
least as important as the curiosity.
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Interactions between nuclear energy experts and environmentalists may be more positive
if skilled facilitators are able to help them see each other as subjects rather than objects, or as
diverse and complex individuals instead of monolithic caricatures. Invitational rhetoric (Foss &
Griffin, 1995) may offer a productive framework for such interactions, as it explicitly removes the
expectation that at least one party will win, and at least one will lose. Furthermore, invitational
rhetoric highlights the highlights the importance of “equality, immanent value, and selfdetermination” (Foss & Griffin, 1995, p. 2). These qualities appear lacking from the negative
characterizations of environmentalists by nuclear professionals. Once subjecthood is established,
and communication practices improved, nuclear professionals may be able to develop these
relationships into something productive for all parties.
Finally, our results are consistent with Ceccarelli’s (2013a) contention that gender plays a
central role in science communication. She notes that science rhetoric is imbued with the identity
of the male scientist and venerates values such as individualism and competitiveness. Her
argument seems both particularly apropos, while also convoluted, for informants from the nuclear
energy industry. For example, one informant reveled in sharing a story about an aggressive male
silencing his

female

colleague.

Another

informant,

however,

was

offended when

environmentalists portrayed nuclear science as the domain of white males. Although a thorough
analysis of the extent to which nuclear industry professionals take on a traditionally masculine
identity extends beyond the scope of this thesis, identifying and amending toxic aspects of nuclear
industry culture may be a useful step for the industry to rebrand itself as a forward thinking entity
that is involved in conversations occurring at the intersection of gender and environment (Dutta,
Eggerts, Huyer, Strohmeier, & Wanjiru, 2013; UN Environment, 2016).
Positive Characterization by Nuclear Professionals in Context
Nuclear energy professionals recognized that despite the hardline opposition they sense
from anti-nuclear activists, environmentalists could be assets. For example, some noted that
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environmentalists may prefer nuclear when alternatives such as coal contribute directly to visible
pollution and acute health damage (Schneider et al., 2016).
While approaching pro-nuclear environmentalists who already support nuclear energy is
important, nuclear professionals might take opportunities to improve their relationships with
environmentalists in general by developing increased understanding of their concerns, an activity
to which some of our informants alluded. Efforts to understand energy from an environmentalists’
point of view, could be the first step in a productive dialogue.
CONCLUSION
Our study indicated that LCET professionals have a complicated relationship with
environmentalists. The low carbon emissions of these energy sources make them appealing to
environmentalists, which may lead environmentalists to support LCET industries, eventually
encouraging LCET professionals to characterize environmentalists in positive ways. However,
analysis of internal rhetoric among LCET professionals demonstrates that tension remains. This
study explored the contingent nature of LCET professionals’ relationships with environmentalists
by identifying and analyzing ways these professionals characterized environmentalists. Negative
characterizations of environmentalists included describing them as ignorant, fearful of the
unfamiliar, deceitful, and duplicitous. Positive characterizations, on the other hand, described them
as committed and intelligent allies and advocates. Using invitational rhetoric (Foss & Griffin,
1995) may enable LCET professionals to emphasize potential partnerships with environmentalists
by gaining a better understanding of the broad set of concerns labeled as ‘environmental’, as well
as how the places where environmentalists seem most concerned about are imbued with cultural
significance.
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Chapter 4: Conclusion
Low carbon energy technologies (LCET) professionals work within complex
sociotechnical systems. Their every move is contingent on, and has the ability to affect, several
social and natural assemblages. Science and technology studies (STS) scholars contend that
scientists’, including LCET professionals, unique position in society demands examination in a
theoretically rich, and politically practical manner (Sismondo, 2008), and science progresses in
order to provide ideas for timely policy adjustments (Collins & Evans, 2002). Similarly,
environmental communication scholars operate from the position that there is an ethical imperative
for scholars to assist other humans in grappling with environmental issues. As such, the present
thesis examines the internal communication of LCET experts to provide insights into what might
be in store for the energy industry in terms of their identity and future relationships with
environmentalists and other outsiders.
This thesis contributes insight into two broad topics: who are LCET professionals and what
do they think of these outside of their group. Chapter 1 contextualized the importance of
understanding the communication of LCET professionals as a way of becoming equipped to react
to environmental conflict surrounding energy technology deployment (Cox, 2007) and contribute
to policy and practice as it is occurring (Collins & Evans, 2002).
Chapter 2 addressed calls for research into the internal rhetoric of energy scientists and
engineers by contributing insights on how the emergent identity of U.S. offshore wind
professionals is shaped at their professional trade conferences (Endres et al., 2016). It explored
how offshore wind professionals express their values of individualism, risk taking, stewardship
through their use of frontier myth imagery. U.S. offshore professionals recall and reenact the
exploration of the North American frontier by positioning themselves as scouts and settlers of the
unexplored and unexploited U.S. offshore wind resource. Three prominent themes were identified
in their discourse. First, U.S. offshore wind professionals frame their trajectory as an industry
similarly to the traditional view of European settlers. Second, U.S. offshore wind professionals
espouse the concept of stewardship through their expressed values for crew and wildlife safety
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while accepting the de-risking task involved in being an emerging industry. Lastly, U.S. offshore
wind professionals position themselves as leaders in an energy revolution on the metaphorical
frontier of the United States offshore wind energy resource. The chapter ended with ideas
regarding how these professionals may employ frontier myth imagery to improve relationships
between themselves and their stakeholders. Embodying the frontier myth can encourage energy
consumers to view U.S. offshore wind energy as an exciting dynamic industry that they identify
with and support.
Chapter 3 fills a gap in comparative studies across energy industries by comparing and
contrasting how wind and nuclear professionals characterize environmentalists (Endres et al.,
2016). We found several similarities in how wind and nuclear professionals characterized
environmentalists. Despite the presence of negative characterizations, signaling that both wind and
nuclear professionals believe environmentalists are uneducated, fearful, and immoral, we also
found positive characterizations of environmentalists. Nuclear professionals recognize that
environmentalists can be their greatest asset when it comes to improving the technology’s public
image. Wind energy professionals went further, characterizing young environmentalists as the
wind scientists and engineers of tomorrow. Additionally, wind experts are appeared more
accustomed to collaborating with environmentalists. Nonetheless, professionals from both nuclear
and wind energy expressed considerable disdain for environmentalists, and clearly regarded them
as others, or outsiders.
Given the persistent threat of climate change, LCET offers a much-needed alternative to
the current energy infrastructure. Presently, legacy generation technologies, most of which are
fossil fuel based, provide over 60% of the electricity consumed in the United States (U.S. Energy
Information Administration, 2019). Insights derived from this analysis of internal rhetoric of
LCET professionals may contribute to the increased trust and support necessary for the successful
deployment of LCET and a cleaner future.
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Appendix A: IRB Supporting Documents
UNIVERSITY OF TEXAS AT EL PASO IRB EXEMPTION
THE UNIVERSITY OF TEXAS AT EL PASO
Office of the Vice President for Research and Sponsored Projects
Institutional Review Board
El Paso, Texas 79968-0587
phone: 915 747-8841 fax: 915 747-5931
FWA No: 00001224
DATE:

June 18, 2015

TO:

Tarla Peterson, PhD

FROM:

University of Texas at El Paso IRB

STUDY TITLE:

[771749-1] Collaborative Research: Composing Energy Policy: The
Rhetoric
of Low-Carbon Energy Technology Scientists and Engineers

IRB REFERENCE #:

771749-1

SUBMISSION TYPE:

New Project

ACTION:

DETERMINATION OF EXEMPT STATUS

DECISION DATE:

June 18, 2015

Thank you for your submission of New Project materials for this research study. University of Texas at El
Paso IRB has determined this project is EXEMPT FROM IRB REVIEW according to federal regulation [45
CFR 46.101(b)(2)]:
•
Research involving the use of educational tests (cognitive, diagnostic, aptitude, achievement),
survey procedures, interview procedures or observation of public behavior
Exempt protocols do not need to be renewed. Please note that it is the Principal Investigator’s
responsibility to resubmit the proposal for review if there are any modifications made to the originally
submitted proposal. This review is required in order to determine if "Exemption" status remains.
We will put a copy of this correspondence on file in our office.
If you have any questions, please contact Christina Ramirez at (915) 747-7693 or cramirez22@utep.edu.
Please include your study title and reference number in all correspondence with this office.
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UNIVERSITY OF UTAH IRB EXEMPTION
IRB:

IRB_00066597

PI:

Danielle Endres

Title:

Composing Energy Policy: The Rhetoric of Low-Carbon Energy Technology Scientists and
Engineers

Thank you for submitting your request for approval of this study. The IRB has administratively reviewed your
application and a designated IRB member has determined that your study is exempt from further IRB review,
under 45 CFR 46.101(b), Category 2, from the Federal regulations governing human research.
It is the policy of the University of Utah that all human subject research which is exempt under this section will be
conducted in accordance with (1) the Belmont report
(http://ohrp.osophs.dhhs.gov/humansubjects/guidance/belmont.htm), (2) this institution's administrative
procedures to ensure valid claims of exemption, and (3) orderly accounting for such activities. All research
involving human subjects must be approved or exempted by the IRB before the research is conducted.
Since this determination is not an approval, it does not expire or need renewal. This determination of exemption
from continuing IRB review only applies to the research study as submitted to the IRB and you are expected to
follow the protocol as outlined. Before implementing any changes in the study, you must submit an amendment
application to the IRB and secure either approval or a determination of exemption.
If you have questions about this, please contact our office at 581-3655 and we will be happy to assist you.
Thank you again for submitting your proposal.
Click IRB_00066597 to view the application.
Please take a moment to complete our customer service survey. We appreciate your opinions and feedback.
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INTERVIEW CONSENT AND INFORMATION LETTER
Composing Energy Policy:
The Rhetoric of Low-Carbon Energy Technology Scientists and Engineers
The purpose of this study is to examine the forms of reasoning used by scientists and engineers
working on research, development, and commercialization of wind energy technologies. We are
doing this research to learn how these forms of reasoning may influence energy policy.
STUDY PROCEDURE
I am asking you to participate in this research study because of your role as a low-carbon energy
technology scientist. The interview will ask about your knowledge and opinions of wind
technology as related to your professional role. The interview will be audio recorded and
transcribed.
RISKS
The risks of this study are minimal. If you feel upset from this experience, you can tell the
researcher, and he/she will tell you about resources available to help.
BENEFITS
There are no direct benefits for taking part in this study. However, we hope the study may help
develop a greater understanding of low-carbon energy technologies in the future.
CONFIDENTIALITY
We will keep all research records that identify you private to the extent allowed by the law.
Records about you will be in locked file cabinets and on password-protected computers and will
only be available to members of the research team. In publications, your name will be protected
with a pseudonym.
If you have questions, complaints or concerns about this study, you can contact Professor Tarla
Rai Peterson, University of Texas at El Paso. If you feel you have been harmed as a result of
participation, please call (915-747-5129) during the hours of 9:00 a.m. and 5:00 p.m. Monday
through Friday. Or, you may email me at trpeterson@utep.edu.
Contact the Institutional Review Board (IRB) if you have questions regarding your rights as a
research participant. Also, contact the IRB if you have questions, complaints or concerns which
you do not feel you can discuss with the investigator.
The University of Texas at El Paso IRB may be reached by phone at ---------- and by email at
_________.
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It should take between 30-60 minutes to complete the interview. Participation in this study is
voluntary. You can choose not to take part. You can choose not to finish the interview or omit
any question you prefer not to answer.
By agreeing to this interview, you are giving your consent to participate.
Thank you for your participation in this study.
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INTERVIEW PROTOCOL
Pre-interview









Remind the informant that the interview will be audio recorded, and begin audio recording
Thank the interviewee for participating
Remind informants that the interview cover letter they received includes more information about
the project and that agreeing to be interviewed is completely voluntary
Explain that they can stop at any time, and may choose not to answer any question
Ask if the interviewee has any questions
Ask the interviewee if they agree to be interviewed
Ask prepared interview questions
Close by thanking the participant and asking if they have any questions and if they are interested
in further information on the research

Prepared Questions




General questions include
o How are you involved with wind/nuclear technology?
o How would you justify further research and development of wind/nuclear technology?
o What are your perceptions of the scientific and technical aspects of wind/nuclear
technology?
o What are your perceptions of the social/cultural/policy aspects of wind/nuclear
technology?
o What do you think about wind/nuclear technology in relation to climate change?
Specific questions
o will be based on contextual factors that led us to target the interviewee. While it is
difficult to predict the exact specific questions we will plan for each interviewee, samples
include:
 In your keynote presentation at XXX conference, you talked about XXX. Can
you expand on topic XXX?
 On your website and in your articles, you explain that XXX technical innovation
will have significant implications for how we deploy wind/nuclear energy. Can
you explain this further?

Post Interview
After the interviews have been conducted, upload the audio as soon as possible to computers that meet
UTEP security standards. After transcription has been checked, delete sound file. Store an electronic copy
of transcript on computer and one paper copy in a locked file cabinet in Quinn 211.
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SCRIPT FOR E-MAIL RECRUITMENT LETTER
<<Date>>
<<Name of potential participant>>
<<Address>>
<<City, State, Zip>>
Re: Study on Energy Policy
Dear <<insert name>>:
We are writing to let you know about an opportunity to participate in a research study about forms of
reasoning used by scientists and engineers engaged in low-carbon energy technology research and
development, particularly <<nuclear or wind>> energy technology. This study is being conducted by
Professor Tarla Rai Peterson at University of Texas, El Paso and Professor Danielle Endres at the University
of Utah. We obtained your name from our background research on key players in wind research and
development.
If you agree to participate in this study, you will be asked to participate in an interview about your
knowledge and opinions of wind technology. This interview will be audio recorded and transcribed. The
survey is expected to take roughly 30-60 minutes of your time.
If you would like to participate in an interview, please contact <<insert name of contact and contact
information>>. If we do not hear from you, we will follow up in 2-3 weeks by mail, email or phone. If
you do not wish to receive follow-up communication, please contact <<insert name of contact and contact
information>>.
Thank you again for considering this research opportunity.
Sincerely,
Tarla Rai Petersion
Professor, Department of Communication
University of Texas, El Paso
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CITI CERTIFICATION
COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI PROGRAM)
COMPLETION REPORT - PART 1 OF 2
COURSEWORK REQUIREMENTS*
* NOTE: Scores on this Requirements Report reflect quiz completions at the time all
requirements for the course were met. See list below for details.
See separate Transcript Report for more recent quiz scores, including those on optional
(supplemental) course elements.
• Name: Nicolas Hernandez (ID: 5333671)
• Institution Affiliation: University of Texas at El Paso (ID: 2114)
• Institution Email: nchernandez2@miners.utep.edu
• Institution Unit: Communication
• Curriculum Group: Social and Behavioral Responsible Conduct of Research
• Course Learner Group: Same as Curriculum Group
• Stage: Stage 1 - RCR
• Description: This course is for investigators, staff and students with an interest or focus
in Social and Behavioral research.
This course contains text, embedded case studies AND quizzes.
• Record ID: 18494544
• Completion Date: 26-Jan-2016
• Expiration Date: 25-Jan-2019
• Minimum Passing: 85
• Reported Score*: 96
REQUIRED AND ELECTIVE MODULES ONLY DATE COMPLETED SCORE
Responsible Conduct of Research (RCR) Course Introduction (ID: 1522) 26-Jan-2016 No
Quiz
Authorship (RCR-Basic) (ID: 16597) 26-Jan-2016 5/5 (100%)
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Collaborative Research (RCR-Basic) (ID: 16598) 26-Jan-2016 4/5 (80%)
Conflicts of Interest (RCR-Basic) (ID: 16599) 26-Jan-2016 5/5 (100%)
Data Management (RCR-Basic) (ID: 16600) 26-Jan-2016 5/5 (100%)
Mentoring (RCR-Basic) (ID: 16602) 26-Jan-2016 5/5 (100%)
Peer Review (RCR-Basic) (ID: 16603) 26-Jan-2016 5/5 (100%)
Research Misconduct (RCR-Basic) (ID: 16604) 26-Jan-2016 4/5 (80%)
Using Animal Subjects in Research (RCR-Basic) (ID: 13301) 26-Jan-2016 5/5 (100%)
Research Involving Human Subjects (RCR-Basic) (ID: 13566) 26-Jan-2016 5/5 (100%)
Responsible Conduct of Research (RCR) Course Conclusion (ID: 1043) 26-Jan-2016 No
Quiz
For this Report to be valid, the learner identified above must have had a valid affiliation
with the CITI Program subscribing institution
identified above or have been a paid Independent Learner.
Verify

at:

www.citiprogram.org/verify/?k65487e61-67a1-45a0-aef1-9ff9858c5458-

18494544
Collaborative Institutional Training Initiative (CITI Program)
Email: support@citiprogram.org
Phone: 888-529-5929
Web: https://www.citiprogram.org
COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI PROGRAM)
COMPLETION REPORT - PART 2 OF 2
COURSEWORK TRANSCRIPT**
** NOTE: Scores on this Transcript Report reflect the most current quiz completions,
including quizzes on optional (supplemental) elements of the
course. See list below for details. See separate Requirements Report for the reported scores
at the time all requirements for the course were met.
• Name: Nicolas Hernandez (ID: 5333671)
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• Institution Affiliation: University of Texas at El Paso (ID: 2114)
• Institution Email: nchernandez2@miners.utep.edu
• Institution Unit: Communication
• Curriculum Group: Social and Behavioral Responsible Conduct of Research
• Course Learner Group: Same as Curriculum Group
• Stage: Stage 1 - RCR
• Description: This course is for investigators, staff and students with an interest or focus
in Social and Behavioral research.
This course contains text, embedded case studies AND quizzes.
• Record ID: 18494544
• Report Date: 29-Apr-2019
• Current Score**: 96
REQUIRED, ELECTIVE, AND SUPPLEMENTAL MODULES MOST RECENT
SCORE
Responsible Conduct of Research (RCR) Course Introduction (ID: 1522) 26-Jan-2016 No
Quiz
Using Animal Subjects in Research (RCR-Basic) (ID: 13301) 26-Jan-2016 5/5 (100%)
Research Involving Human Subjects (RCR-Basic) (ID: 13566) 26-Jan-2016 5/5 (100%)
Authorship (RCR-Basic) (ID: 16597) 26-Jan-2016 5/5 (100%)
Collaborative Research (RCR-Basic) (ID: 16598) 26-Jan-2016 4/5 (80%)
Conflicts of Interest (RCR-Basic) (ID: 16599) 26-Jan-2016 5/5 (100%)
Data Management (RCR-Basic) (ID: 16600) 26-Jan-2016 5/5 (100%)
Mentoring (RCR-Basic) (ID: 16602) 26-Jan-2016 5/5 (100%)
Peer Review (RCR-Basic) (ID: 16603) 26-Jan-2016 5/5 (100%)
Research Misconduct (RCR-Basic) (ID: 16604) 26-Jan-2016 4/5 (80%)
Responsible Conduct of Research (RCR) Course Conclusion (ID: 1043) 26-Jan-2016 No
Quiz
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For this Report to be valid, the learner identified above must have had a valid affiliation
with the CITI Program subscribing institution
identified above or have been a paid Independent Learner.
Verify

at:

www.citiprogram.org/verify/?k65487e61-67a1-45a0-aef1-9ff9858c5458-

18494544
Collaborative Institutional Training Initiative (CITI Program)
Email: support@citiprogram.org
Phone: 888-529-5929
Web: https://www.citiprogram.org

95

Appendix B: Codebook
Coding Protocol
The unit of analysis is the individual sentence. Each sentence can be coded more than once. To
code:
1. Read the transcript sentence by sentence.
2. Determine if the sentence pertains to wind energy, wind power, wind industry (e.g. has to
pertain to Wind)
3. If sentence does not pertain, indicate no code. A sentence does not pertain if it does not
fit SPEED coding OR is incomprehensible due to unintelligible content. [If hesitant on
sentence, check 1 sentence prior and after. If still hesitant, check to see if sentence
triggers any codes; if not, then indicate no code and consult with other coder].
4. Compare sentences indicated as no-code with other coder (once ICR has been achieved,
this step is not necessary)
5. Read the sentence.
6. Use one SPEED code at a time for each sentence (i.e., read the sentence )
7. Code sentence with a SPEED code.
8. Code sentence with Tone (see below).
9. If coder cannot determine the code (needs context), check previous sentence.
10. If additional context is needed, then check the sentence after.
11. With interviews and focus groups, if additional context is needed, refer to question.
12. Each sentence can be coded more than once (e.g., cultural or economic or political/ETC).
Special Considerations:
1. If a specific technological practice is discussed (overplanting, specification of
gigawatts, monopiles, etc.) sentence must be coded Technology and then tone can be
determined by contextualization, if needed.
2. When coding “us” or “them” culture, the sentence should contain an identifiable
group (us or them).
Notes
 No more than 25% of the time should you need to go to another sentence for context.
 If a sentence contains summary transition words (and so, so, therefore, such as, thus) look
to prior sentence for context.
 If the sentence could have been part of the previous sentence due a simple punctuation
change, look to another sentence for context.
 If a sentence contains a referencing pronoun (it, they, that, this, these) then go to previous
sentence(s) to determine what the pronoun refers to.
 Spelling out an acronym does not get a code (i.e. IEA stands for the International Energy
Agency)
 If a sentence does not contain any of these elements, the sentence should be coded as a
stand-alone unit.
 If a sentence uses a pronoun like “we” or “us” and you cannot determine the referent
from another sentence, you can go to the participant ID number to determine the referent.
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Socio-Political Evaluation of Energy Deployment (SPEED) Framework
Energy system change encompasses the simultaneous deployment of interconnected emerging
energy technologies, the legal and regulatory changes prompted by such deployment, and related
shifts in consumer behaviors and cultural practice.
Both technological and economic assessments of energy deployment frequently influence policy
and regulation, yet these analyses typically are limited to the technical feasibility, and profits and
costs associated with deployment.
The complexity and heterogeneity of the socio-political context within which energy system
change occurs necessitates the integration of social theory with more traditional evaluation and
assessment of specific technologies. The Socio-Political Evaluation of Energy Deployment
(SPEED) framework is an interdisciplinary, systematic approach for analyzing development and
deployment of emerging energy technologies (2008, 2014).
The SPEED framework, which adapts and operationalizes Niklas Luhmann’s social theory,34
assumes that late modern society is made up of multiple subsystems that track and facilitate
important social functions. System-level change requires multiple subsystems within society to
resonate, or communicate with each other. SPEED categorizes these subsystems as coordinating
(1) cultural, (2) economic, (3) environmental, (4) legal, (5) political, (6) technical functions.
Definitions
Cultural functions refer to normalized cultural practices and actions (a set of practices /actions
within the culture) and are used to represent what it means to reside in a particular community. It
is the action of developing beliefs. They are articulated largely through aesthetics, community
pride, personal engagement, and other cultural priorities; informal rules (includes values,
customs, traditions).
The cultural function is sub-divided as:
 Identity culture (in-group or ‘us’)=wind energy scientist/engineering culture
o Refers to in-group practices, values, beliefs. Not just descriptive (who we are) as
well as prescriptive (who we should be). This includes scientists/engineers in the
United States and abroad (e.g. Europe, India, etc.).
 Characterization culture (out-group or ‘them’)
o Refers to describing someone else that is outside of the in-group/us community.
The out-group or the ‘them’ includes other scientists/engineers,
politicians/regulators, anti-wind, industry (investors)/business community, media,
general public. General beliefs or attitudes attributed as being held outside of the
wind engineering/scientific community – even if not in reference to any specific
group – also will be coded as “them.”
Economic functions refer to monetary profit and loss, and represent the ability to pay for
relevant products. They are articulated largely through financial and market reports at both
public and private levels. You should ask yourself if the sentence is related to the economy (both
general economy and the wind industry economy). Discussions of investment do not necessarily
trigger an economic benefit/risk.
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Environmental functions refer to the natural world, and represent the bio-physical system
human society inhabits, with relations between humans and the larger ecosystem at their center
(e.g. climate change). They are articulated largely through accounts of ecosystem health,
especially as it relates to human health. You should ask yourself if the sentence is saying that the
subject of the sentence is related to the environment. Discussion of the Environmental Protection
Agency (EPA) does trigger the potential environmental benefit/risks.
Legal* (law) functions refer to the regulatory structures that have developed in a given society,
and represent cultural norms that have become codified, although codification may attenuate
their cultural authority. They are articulated largely through laws, regulations (e.g., EPA), court
proceedings, legal documents (environmental impact statement, lease agreements). This includes
both national and international laws. (Institutionalized, Official rules)
Political* (policy) functions refer to the political structures currently in place, and represent the
ability to directly influence policy decisions. They frequently resonate with legal functions,
through efforts to change legal codes that appear to stifle development, and are articulated
largely through contestation of formal positions at all relevant jurisdictional levels.
(Institutionalized, Official rules). If the sentence refers to a specific policy (e.g. The Clean Power
Plan, Endangered Species Act, Energy Policy Act) a specific regulatory agency (e.g. the EPA,
BOEM, DOE), then sentence must be coded as legal/political.
*Note: Legal and Political have been collapsed into one category in this codebook.
Technical functions refer to technological advances and represent traditional ideas of progress
that facilitate human control of the natural world. They are articulated largely through
discussions of the technical feasibility of deploying a particular technology. Any technological
comparison with other energy technologies (solar, hydropower, geothermal, natural
gas/oil/fracking, nuclear) always triggers the technical code.
Tone
Negative (Risk)-refers to something that is put at risk such as the quality of the technology,
ecosystem health or a cultural norm is threatened, a political process experiences negative
impacts, etc. (Are they worried?)
Positive (Benefit)-refers to something that is beneficial such as the environment is improved, the
economy is more robust, the technology is more efficiency, etc. For example, In order to
_______, we need to do __________.
Examples
Wind Energy-SPEED
Economic-default would be positive
Negative
Inability to pay for:
 Wind farms
 Research/studies
 Technology
Decreases ability to pay

Positive
Ability to pay for:
 Wind Farms
 Research/studies
 Technology
Increases ability to pay

Consumer is not willing to pay more

Consumer is willing to pay more
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Increase Cost of Electricity:
 Technology may be expensive
 Scale is not cost-effective
Mismatch between costs and benefits:
 No benefit for the ratepayer
 Technology may have indirect costs to
economy
 Anytime costs are weighted against
benefits
Difficulty of funding Wind Energy
investments
 Inconsistent PTC (production tax
credit)
 Inconsistent incentives
Difficulty of meeting specific costs
 CAPEX (Capital Expenditures)
 OPEX (Operating Expenditures)
 LCOE (Levelized Cost of Energy)
Difficulties in commercial deployment

Lack of Taxes/Tax credits for renewable
energy
 Production Tax Credits (PTC)

Lower Costs/Higher Profits:
 Lower costs/lower rates for consumers
 In the longer-term the Technology will
save money
 Scale lowers cost or energy cost
 Explicit: “energy savings”, “save energy”
and “lower energy usage”, “use energy
more efficiently”
Economic Development:
 Wind Energy technology deployment or
Wind Energy technology
manufacturing/creation may strengthen
economy (green jobs, etc.).
 Emerging markets (nationally and
internationally)
 Commercial deployment
Renewables
 Economic development/job creation due
to renewable
generation/components/payments to
landowner
 Grid parity
 Levelized Cost of Electricity (LCOE)
Taxes/Tax credits for renewable energy
 Production Tax Credits (PTC)
Note: Investors need to be the subject of the
sentence. Mention of investment alone not
necessarily an economic benefit, need to
mention specific benefits.

Environmental-Environment default is positive unless wildlife is explicitly mentioned –
then default is negative
Negative
Environmental harms:
 potential threat to ecological health i.e.
bird kills, protected species, habitat
destruction or disruption

Positive
Lower GHG emissions
reduce GHGs or carbon emission, mitigate
climate change, reduces use of fossil fuels
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When connection between environmental
and technological assume environmental
negative (default).
Human Health & Safety
Noise issues for nearby communities
Health/Safety is at risk
 Crew safety
 Crew access to wind turbines
(inspection/repair)
Lack of renewable energy goals

Note: Environmental Protection Agency
(EPA) does trigger the potential
environmental risks

Human Health & Safety
Noise issues for nearby communities
Health/Safety is improved
 Crew safety
 Crew access to wind turbines
(inspection/repair)
Renewable energy goals
“Sustainability” or other environmental
benefits – water/criteria pollutants
 Technology may reduce other air
pollution
 Explicit: “energy conservation”,
“conserving the environment”
 technology is referred to as “green” or
“clean” pollution-free, environmentally
friendly
Note: Just mentioning “renewable energy”
doesn’t make it environmental
Note: Environmental Protection Agency
(EPA) does trigger the potential
environmental benefit

Political/Legal-Policy/legal default is negative
Negative
Positive
Political roadblocks:
Positive political ramifications:
 difficult permitting and/or licensing
 Positive political ramifications in the
process
state. I.e., if being a leader, being first, or
being large is mentioned explicitly to
 The political process (voters, political
benefiting the state NOTE: not if just first
processes) is difficult to get technology
or biggest project of its kind (Cultural).
deployed –frustration with government or
process
 Technology or project brings positive
political benefits to the US in the global
When regulators is the subject of sentence
context.
then political/legal (default)
 EPA
When regulators is the subject of sentence
 BOEM
then political/legal (default)
 DOE
 EPA
 BOEM
Lack of Taxes/Tax credits for renewable
 DOE
energy
 Production Tax Credits (PTC)
Taxes/Tax credits for renewable energy
 Production Tax Credits (PTC)
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Standards or standardized
Mentions of International entities (i.e. IEC,
DNV GL) that create standers, classifications,
etc. (code only when particular standards are
mentioned)

Standards or standardized
Mentions of International entities (i.e. IEC,
DNV GL) that create standers, classifications,
etc. (code only when particular standards are
mentioned)

Use of term “guidance” is political/legal
Negative comparisons:
 uses comparative ranking to critique a
state’s efforts suggesting state reputation
(i.e. political leverage) is at stake
Energy portfolio is not diverse
If a report/plan is submitted and is
approved/disapproved by regulatory
agency, it is coded political/legal

Positive comparisons:
 uses comparative ranking to applaud a
state’s efforts suggesting improving state
reputation (i.e. political leverage)
Renewable Portfolio Standards (RPS)
[sometimes called portfolio standard)
Energy Security
Energy portfolio diversity


Patent/patent filing
Political leverage
 Comparing to another state




Contributes to energy independence,
enhanced national security, energy
security, improved security of energy
supply, etc.
Reduces US consumption of foreign oil,
minimizes necessity of foreign
entanglements
Wind Energy technology deployment
brings state closer (helps/allows) to meet
established goals (state/national)

When regulators is the subject of sentence
then political/legal (default)
Use term of “guidance” is political/legal
If a report/plan is submitted and is
approved/disapproved by regulatory
agency, it is coded political/legal
Patent/patent filing
Cultural
“Us” Identity
US-Includes scientists/engineers in the United States and abroad (e.g. Europe, India,
etc.).
If can’t tell if “us” or “them,” default is “us”
If can’t tell positive or negative, default is positive
And
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“Them” Characterization
(THEM-Includes other scientists/engineers, politicians/regulators, anti-wind,
industry investors and developers/business community, media, general public).
“Them” must be nouns/pronouns and subject of the sentence.
If can’t tell positive or negative, default is positive
Community of Geographical Space
Negative
Community of Practice (“We don’t believe
in” or Don’t do action X)
When the following have not been properly
done:
 Research design
 Study area
 Methods, methodology
 Study results
 Series of studies
 Comparison of studies
 And other specific practices (e.g.
estimates, comparisons of projects)
 Plans/reports (construction operation
plan (COP)
 Design innovation
 Model/modeling

Positive
Default is positive -Cultural
(scientist/engineer community & nonscientist/engineer community)

List/mention a series of specific wind
energy studies

List/mention a series of wind energy
studies

Health/Safety is at risk
 Crew safety
 Crew access to wind turbines
(inspection/repair)
Culture is not valuing wind
 Not receiving money for wind energy
study
Public is not valuing wind
Must specify the specific negative
Resistance to land use change/negative
 negative impact on cultural, historical, or
recreational sites

Community of Practice (“We believe in” or
Do action X)
 Research design
 Study area
 Methods, methodology
 Study results
 Series of smotudies
 Comparison of studies
 Plans/reports (construction operation
plan (COP)
 Design innovation
 Model/modeling

Health/Safety is improve
 Crew safety
 Crew access to wind turbines
(inspection/repair)
Cheerleading
 Promotion of area/state
 endeavors, marketing the state, wind
city, bragging rights
Positive perception of wind energy
Vision/Wind Vision
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Wind Turbines may negatively impact
community (generic mention)
Negative perceptions of wind energy
 aesthetics
 NIMBY
Technical-Technology default would be positive.
Technology/Foundation technology is too general=no code
Negative
Positive
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